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RAINFALLS OF 10 INCHES, OR MORE, DURING 24 HOURS, IN THE UNITED STATES 


By Sreruen 8. VisHER 
[Professor of Geography, Indiana University, Bloomington, Ind., May 1941] 


The purpose of this paper is to make available a com- 
pilation of 293 official records of excessive rainfalls that 
the writer has assembled. It is believed that the data 
here collected will be of value for many purposes; but in 
using them, it must be kept in mind that they do not 
constitute a complete record of all excessive rains that 
have occurred in the United States. The particular rec- 
ords included were gathered from several sources: The 
sectional Summaries of Climatological Data give for some 
states the maximum 24-hour rainfalls. The monthly is- 
sues of Climatological Data by States yield numerous 
records, but for most States only the maximum fall for 
the month is given. Various articles in the MonTHLYy 
WeatHeR Review include further records; and the 
monthly report on “River Stages and Floods” often 
mentions exceptionally heavy rainfalls, including some- 
times the maxima in 24 hours. Although these data are 
only partly from the records of Weather Bureau Stations, 
these publications have led to correspondence with section 
directors who have often supplied official station records. 
A number of station directors have kindly supplied lists 


of official rainfalls of 10 inches or more in 24 hours for 
their areas. Finally, J. B. Kincer, chief of the Climate 
and Crop Weather division of the Weather Bureau, sup- 
plied the revised records (including 1940) of maximum 
rainfalls at each of the present stations, and at some dis- 
continued stations, for 39 States; these records include 
only the maximum and hence, since some stations have 
had more than one rainfall in excess of 10 inches, do not 
include all such occurrences. 

The 293 official records here given do not, therefore, 
include even all the rains of this magnitude which have 
been recorded in the United States by the Weather 
Bureau since its establishment. Furthermore, excep- 
tionally heavy rains are usually limited to a small area, 
and probably the majority of them do not affect any 
Weather Bureau gages. Various evidence, including 
the numerous unofficial records mentioned from time to 
time in the Monraity WeaTHER REVIEW, indicates that 
rainfalls in excess of 10 inches in 24 hours occur in some 
areas considerably more widely or frequently than the 
official records suggest. For example a rainstorm near 
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Ficure 1.—Distribution of 293 torrential 24-hour rains at Weather Bureau stations, from records within the interval 1880-1940, mostly 1929-39. 
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OFFICIAL RECORDS, BY STATES, OF RAINFALLS OVER 
10 INCHES IN 24 HOURS (TO DEC. 31, 1940)—Continued 


Tulsa, Okla., on September 3-4, 1940, yielded only 1 
official record in excess of 10 inches, but afforded 34 un- 
official records of that magnitude (scattered over seven 
counties) that were acceptable to the Weather Bureau 
and were published in the MontHty WratHer REVIEW 
for September 1940. Probably many excessive rains are 
never observed or recorded at all; and of course new rec- 
ords of heavy rainfalls are being established every year. 

With a few exceptions, it is reasonable to assume that 
areas having few recorded storms have relatively few 
unrecorded storms. The chief exceptions to this generali- 
zation are the localities which possess few Weather Bureau 
stations. For example, the southern Appalachian Moun- 
tains presumably experience many more rainfalls in 
excess of 10 inches in 24 hours than the official records 
indicate. The occurrence of “flash floods’ in streams 
leading from these slopes, and of landslides and other 
evidences of severe erosion imply occasional very heavy 
rains. Another area which presumably has more excep- 
tionally heavy rains than the recorded number woul 
indicate, is the State of Mississippi, which has far fewer 
records than the adjacent States. 

The following table and accompanying map give by 
States the records of rainfalls in excess of 10 inches in 
24 hours that were available to the writer. Seven of 
these records are in excess of 20 inches in 24 hours, 
namely 23.3 inches at New Smyrna, Fla., 23.1 inches at 
Taylor, Tex.; 22.2 inches at Altapass, N. C.; 21.4 inches 
at Alexandria, La.; 20.4 inches at Smithville, Tex.; 20.1 
inches at Montell, Tex.; and 20.0 inches at Elba, Ala. 

Some of these official records represent duplication in 
that they were established at the same time that other 
records were established. For example, the storm of 
March 14-15, 1929, brought 10-inch rains to 8 Alabama 
Weather Bureau Stations, and the tropical cyclone of 
August 12-19, 1939, brought such rains to parts of Florida, 
Alabama, South Carolina, and New Jersey. 
~1Previous discussions of various types of excessive rains will be found in the following 
Kiaerr, J. B.: Maximum precipitation in 24 hours and in 1 hour, figs. 70, 75 of Pre- 
cipitation and Humidity, sec. A, pt. 11; Atlas of American Agriculture, U. S. Depart- 
ment of Agriculture, 1922. 

Henry, A. J.: Distribution of excessive rainfalls in the United States, Mo. WEA. REv., 
56: 355-363, 1928. 

Ibid: Excessive rains in Southeastern Alabama, 57: 319-322, 1929. 

Mindling, G. W.: Heavy Rainfall in Georgia (with some data on other States). idem 
6]: 295-299, 1933. Two records which he mentions have not been located. He reports 
that Oregon has one official record of 12.18 inches in 24 hours and Tennessee one of 14.98 
inches. Neither date not place are mentioned. 

Theaman, J. R.: Heavy Rainfa!l Records (pamphlet), Indianapolis, 1931 


Yarnell, D. L.: Rainfall Intensity-Frequency Data, Miscel. Publ. No. 204, U.8 
Department ot Agriculture, 1935. 


OFFICIAL RECORDS, BY STATES, OF RAINFALLS OVER 
10 INCHES IN 24 HOURS (TO DEC. 31, 1940) 


Date 3 Date 
ALABAMA ALABAMA—COR. 
12.7 | 7/7-8/16. 10.3 | 3/22/97. 
Bay Minette.......|10.5 | 9/28/17. | eae 11.8 | 3/14-15/29. 

-|12.0 | 9/20/26. 10.9 | 8/31 & 9/1/37. 
Brantley - -- .|10.7 | 3/15-16/38. one. 13.4 | 3/14-15/29. 

12.6 | 9/20/26. River Falls 11.2 | 3/15/29. 
-|11.2 | 7/6-7/16. Robertsdale - 12.5 | 7/5/16. 
Coffee Springs... -|14.1 | 3/14-15/29. 17.5 | 9/28/17. 

-|11.1 | 4/22-23/28. Do .-----|11.7 | 9/20-21/26 
Daphne... .-|12.0 | 8/15/01. Seven 113.3 | 7/16/31. 

Do-_-_- .|10.0 | 9/27/06. 12.7 | 9/20-21/26. 
Elba .-|20.0 | 3/14-15/29. Spring 12.0 | 9/21/26. 
Eufaula___- ..|10.9 | 7/7-8/16. | 6/4-5/28 
Eutaw_ .-{12.6 | 4/16/00. 10.2 | 9/20/26. 
Evergreen__ {11.9 | 7/6/16. 10.0 | 7/10/92. 
Geneva. - --- -|11.0 | 3/15/29. 

Livingston _ .-|10.0 | 4/17/00. 

Marion (near) | 8/14~-15/39. 

| 11/20/34. 

11.6 | 3/14-15/29 #/28/05. 

ee 13.0 | 6/26/00. 4/20/27. 
Mobile Airport.....|10.6 | 10/17-18/37. 4/8-9/13 (?) 
Montgomery ....-.. 110.0 1/12-13/92. 4/21/24. 


1941 


n 
Date Date 
CALIFORNIA FLORIDA—Con. 
Bear Valley Dam__/12.9 | 1/17/14. 11/23/07. 
Big Bear Dam- ---- 15.1 | 3/2/38. West Palm Beach. 7/31/33. 
| 
12. 
12.8 | 2/16/27. 
Glen Ranch 12.4 | 1/10/10. 
Helen Mine-------- 10.4 | 2/24/17 SS 10.9 | 3/14-15/29. 
10.4 | 12/31/13 10.5 | 9/30/36. 
10.4 | 12/31/13 Glennville.......... 15.0 | 9/27/29 
10.4 | 2/16/27. 10.4 | 8/13/40 
12.0 | 5/18/11. 10.4 | 8/8/83. 
Lytle Creek. 13.0 | 1/17/16. 10.5 9/5-6/33 
10.9 | 1/18/06. 18.0 | 8/28/11. 
Mono Rach. ------- 11.5 | 3/12/06. Savannah. 10.0 | 9/15-16/24. 
Mount St. Helena__|14.7 | 4/20-21/80. 11.4 | 9/17-18/28. 
Mount Wilson. - --- 12.8 | 3/1-2/21 
11.8 | 3/2/28. ILLINOIS 
11.2 | 1/17/16 
Cusp 14.9 | 3/2/38. La Harpe 6/10/05. 
10.0 | 12/31/33 
Rialto ~|12.9 | 1/17/16, INDIANA 
San Gabriel Dam___|13. 4 | 3/2/38. 
Stirling City 10.1 | 12/31/13. Princeton 8/6/05. 
Squirrel a 16.8 | 1/17/16. 
West Branch... ---- 10.0 | 1/31/13. IOWA 
CONNECTICUT Bonaparte.__----..- 12.1 | 6/10/05. 
Chariton (near) | 8/27/03. 
Bridgeport 7/29/05. Hopeville _ 10.3 | 8/26-27/03. 
Keosauqua. - 11.2 | 6/10-11/05. 
FLORIDA Laseees...........- 13.0 | 6/24/91. 
Muscatine - - 10.7 | 8/10/15. 
Allapattah 10.1 | 10/19/24. 13.0 | 7/14-15/00. 
| 9/—/06 Sioux Center 11.7 | 9/17-18/26. 
11. 
Belle 10.9 | 11/7/32. 
Blountstown-Bristol_|10.0 | 9/20/26. 
10.0 | 8/14/39 9/12/26. 
Chapman Field {10.1 | 9/29/29 
Garden. KENTUCKY 
Clermont........... 12.5 | 9/25-26/94 
10.9 | 9/5/33. 6/21/35. 
Cottage 13.1 | 10/5/34. 
Davenport 11.8 | 9/5/33. LOUISIANA 
14.1 | 6/15/34. 
10. 2 | 9/29/37. Abbeville /40. 
Daytona Beach | 10/10/24. 4 6/15-16/86. 
De Funiak Springs_/|10.8 | 7/8/16. 5/20/35. 
12.5 | 6/14/36. Bella Chasse - - - 10/2/37 
Federal Point - ----- 11.3 | 9/26/94. Cameron........... 14.2 | 9/18/08 
Fellsmere 10.5 | 9/21-22/29 Cheneyville 13.1 | 6/16/86 
13.1 | 10/20-21/82. 11.0 | 3/27/14, 
Fort Meyers. 11.7 | 6/13/01. 10.4 | 6/5/28. 
10.0 | 10/13/36. 19.7 | 8/9/40. 
10.1 | 10/5/34. Delta 10.5 | 4/15/27. 
| ES 12.5 | 8/28-29/11 Donaldsonville-_---- 14.5 | 8/26/26 
Homestead 11.5 | 10/5/33. Franklin 12.3 | 9/6-7/93 
10.0 | 9/3/35. 10.2 | 9/30/15, 
16.8 | 10/15-16/10 Grand 11.6 | 11/23/40. 
10.4 24/94. Grand Coteau... 16.0 | 8/9/40. 
Indiantown-..-_._- 12.0 | 7/31/33. Do --------|10.3 | 5/6/35. 
10.5 | 9/5/33. Hempstead. 16.0 | 11/24/40. 
13. 2 | 9/17-18/04. 13.9 | 8/15/38. 
11.2 | 10/—/09. Lafayette __........ 19.6 | 8/9/40. 
12.0 | 9/—/19. Lake Arthur-_____. 14.7 | 11/12-13/32. 
15.1 | 11/ /25. Lake Charles____..- 10.0 | 4/27/24. 
13.5 | 10/4/33. 18.0 | 7/24/33 
12.5 6/15/31. 11.3 | 11/23/40. 
Lake Alfred-Lucern |10. 2 | 9/5/33. See 12.3 | 5/6/35. 
Park. Merryville.._.....- 10.1 | 4/27/14. 
Long 11.8 | 11/4/35. Monroe. | 12/29-30/84. 
Mammoth Grove /10.0 | 8/8/28. Morgan City____-.- 15.6 | 4/15/27. 
Wales). New 14.0 | 4/15/27. 
12.2 | 7/29/82 13.0 | 9/6-7/29. 
MeDonaid- Zell- |10.9 | 9/—/94. ae 13.1 | 10/1-2/37. 
ood. eae 12-6 | 3/9/78. 
Merrits Island__.._- 11.1 | 10/3-4/99. 18.5 | 4/15/27. 
_ eer 14.1 | 11/30/25. Post Eeds.......... 11.3 | 10/1/98 
10.6 | 9/28-29/29 Plain Dealing 12.0 | 7/6/20. 
Sa 10.3 | 9/6-7/31. Point Pleasant ---_- 16.5 | 6/12/78. 
10. 2 | 8/29-30/32 13.5 | 12/19/82 
Mount Pleasant____|10.4 | 9/16/24. St. 13.5 | 9/21/09 
New 23.2 | 10/10-11/24 12.4 | 7/24/33 
Panama City--...-- 10.0 | 8/6/06. 14.1 | 5/20/35 
10. 5 | 8/6/32. Venice. | 12/26/04. 
10.7 | 6/—/87. Ville 10.5 | 8/15/38 
17.1 | 10/4-5/34 11.2 | 7/25/33. 
10.6 | 4/24/37 11.1 | 1/ 
Perry-Fenholloway |10.5 | 6/14/34 
Pinellas Park_...._- 10.3 | 8/2/15 MARYLAND 
12.9 | 9/15/94. 
12.0 | 7/2/09. 0 9/ 
Sebastian..........- 12.2 | 10/2-3/99. Cheltenham_____-_- 8/12/28. 
13.1 | 6/15/34. 4.7 | 7/26-27/97 
St. Petersburg... 15.5 | 8/2/15 
14.0 | 7/11/98 MASSACHUSETTS 
13.3 | 6/1/01. 
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OFFICIAL RECORDS, BY STATES, OF RAINFALLS OVER 
10 INCHES IN 24 HOURS (TO DEC. 31, 1940)—Continued 


Date Date 
_ 
MINNESOTA SOUTH CAROLINA— 
continued 
10.0 | 7/20/09. 
Beaulieu 10.8 | 7/20/09. Clemson College. | 9/30, 
Mahnomen. ------- 10.8 | 7/20/09. eas: 12. 4 | 8/27-28, 
10.1 | 7/15/16. 
MISSISSIPPI Effingham 13.2 | 7/15/16. 
11.1 | 7/14-15/16. 
Bay St. Louis__-_-__- 10.1 | 5/17/32. Kingstree__........ 12.6 | 7/15/16. 
Edwards........... 18.7 | 7/7-8/92. 10.7 | 9/26/29. 
12.2 | 7/5-6/17. 11.1 | 8/25/08. 
12.3 | 7/—/16. | 8/27-28/93 
Port Royal_.......- 10.8 | 8/31/98. 
MISSOURI St. 10. 2 | 8/26-27/93. 
Beth 10.1 | Summerville. _ 10.2 | 8/11-12/40. 
—/— 
eee 10.3 | 7/4/37 TENNESSES 
Grant 12.2 | 7/—/— Cedar Hill_ 10.0 | 6/17-18/34. 
10.8 | 7/—/—. 11.0 | 3/28/02. 
New 10.0 | 9/2-3/36. Memphis. .......-. 10.5 | 11/20-21/34. 
Rock Island__--..-- 10.3 | 3/22-23/29. 
MONTANA 
TEXAS 
Circle (near) 11.5 | 6/20/21. 
19.0 | 9/9-10/21. 
NEBRASKA Brachsville_.......- 11.0 | 10/1/81. 

- 10.0 | 9/5-6/33. 
11.1 | 7/23/11. | 6/29-30/40 
Greeley Center_-__- 12.0 | 6/5/96. Eagle Pass. ........ 15.6 | 6/29/36. 
Loup City 10.1 | 6/5/96. 12.0 | 7/22/33. 
Plattsmouth - 10.7 | 7/6/98. Fort Clark... 18.0 | 6/14/89. 

Galveston. .-.......- 14.3 | 7/13-14/00. 
NEW JERSEY 14.1 | 10/7-8/01. 
Tee 110.5 | 1/24/40/ 
| 9/1/40. Hallettsville... 11.3 | 7/1/36. 
Paterson... _........}11.4 | 10/8-9/03. 11.3 | 9/27/36. 
Pleasantville. 10.2 | 8/19-20/39. Hills 16.0 | 9/10/21. 
Tuckerton. | 8/19-20/39. 2 | 8/22-23/08. 
14.2 9/27/36. 
NEW YORK La | 6/29-30/40. 
Matagorda. | 5/1/11. 
Salisbury Mills.....|10.5 | 10/9/03. Mercedes...........- 115.0 | 9/5/33. 
111.8 | 9/4/32. 
NORTH CAROLINA ea 20.1 | 6/28/13. 
Richmond. - 11.6 | 7/12/39. 
Altapass.__........|22.2 | 7/14-15/16. Rockland 10.1 | 5/27-28/29. 
13.2 | 7/16/16. San 11.8 | 9/15/36. 
13.0 | 9/15-16/81. San 12.7 | 9/5/33. 
13.5 | 8/4-5/94. 12.4 | 4/28/30. 
Smithville. ___...../20.4 | 6/29-30/40. 
OKLAHOMA 123. 1 | 9/9-10/21. 
18.0 | 2/22-23/79. 
10.8 | 8/16-17/32. 13.5 | 7/2/32. 
j13.8 | 4/3-4/34. 10.7 | 4/25/38. 
}10.0 | 5/11/20. 
}12.2 | 6/3/32. VIRGINIA 
115.5 | 9/3-4/40. 
11.2 | 8/24/06. 
RHODE ISLAND 
WASHINGTON 
Westerly ...........|12.2 | 7/—/82. 
12.0 | 1/21/35. 
SOUTH CAROLINA | 1/21/35. 
Anderson --_.....-- 11.6 | 8/25/08. WISCONSIN 
Beaufort (near) ____- 110.8 | 8/31/98. 
110.8 | 8/11/40. Butternut... ....... /10.2 7/24-25/97. 
Charleston |20. 6 | 9/5-6/33. ag 3 | 7/23-24/12. 


The symbols on the map are located as exactly as pos- 
sible, but in certain crowded areas they depart slightly 
from the true positions; for example, Alabama has 38 
such records, all but one in the southern half of the State, 
and 13 are in the small southwestern area which lies west 
of Florida, near Mobile. Ten other records were estab- 
lished in the extreme southeastern corner of the State. 
Other crowded areas are in southern and eastern Florida, 
and in southeastern Texas. 

From this map, it is evident that the southern part of 
the South has had many rains in excess of 10 inches in 
24 hours, and that there is a rapid decline in frequency 
within a hundred miles or so of the coast, not only along 
the Gulf but along the Atlantic and the Pacific. In the 
interior, there is in general a progressive northward 
decline in the number of these rains; the chief exceptions 
are local increases in the Southern Appalachians and near 
the Balcones Escarpment of the Texas Plateau. 
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AN ANALYSIS OF THE STORMS 


The following analysis is of the storms which brought 
rainfalls in excess of 10 inches in 24 hours, not of the 
individual records; in most cases, the grouping is in accord- 
ance with the Weather Bureau report, although in a few 
cases two records were counted as one storm merely 
because near together in time and place, and may some- 
times have been separate thunderstorms. Of the 204 
storms here classified, 163 occurred in the South, 25 in 
the North, and 16 in the West. Of the 39 storms which 
yielded more than 15 inches, the South had 37 and Cali- 
fornia 2. As to season and month of occurrence (of those 
for which these data are available) the summer had 82 
rains of more than 10 inches, autumn 77, spring 29, 
winter 16. September had 48, July 33, June 22, August 
27, October 18, March 13, November 11, April 8, and 
May 8; the winter months each about 4. Of the 16 winter 
rains, the South had 7, California 8, Washington 1. Of 
the 29 spring rains, the South had 23, California 5, and 
Missouri 1. Of the 82 summer rains, the South had 48, 
the North 19. Of the 77 autumn rains, the South had 68, 
the North 8, the West 1. Thus of the 10-inch rains in 
the North, about four-fifths occurred in summer; but in 
the South, only about one-third. 

The 37 rains of over 15 inches in 24 hours in the South 
occurred in 9 of the 12 months; June, September, and 
October had 6 each, August 5, November 5, July 4, 
April 2; and February, March, and May, each 1. 


REGIONAL CONTRASTS IN THE FREQUENCY OF TORRENTIAL 
RAINS 


The map also shows that the various parts of the United 
States differ sharply in the number of official records of 
rains in excess of 10 inches in 24 hours. All of the records 
of more than 20 inches in 24 hours, and most of those of 
15 to 19.9 inches are in the southeastern quarter of the 
country. Moreover, that region also has a predominant 
share of the records of 10 to 15 inches. 

Because of the variation in the length of the different 
rainfall records, and in the number of recording stations, 
and analysis of all of the records entered on the map would 
be less illuminating than an analysis of more closely 
comparable data. Hence the following analysis has been 
made of all the records in the issues of Climatological Data 
for 1939-37 and 1939. 

The “Deep South,” that is the 5 States bordering the 
Gulf of Mexico plus Georgia and South Carolina, had a 
total of 8 official records of rainfalls of 15 inches or more 
in 24 hours in that 10-year period. The “Upper South,” 
that is the 8 States from Oklahoma to Maryland, had no 
official record of rainfall of this intensity in that decade, 
nor did the North (the North-Central and Northeastern 
States), or the West (the Rocky Mountain and Pacific 
States). 

‘The Deep South had 67 official records of rainfalls of 10 
to 14.9 inches in 24 hours in the decade, or an average of 
more than 6 per year. The Upper South had 8; and the 
North, 4, of which 2 were in Missouri and 2 in New Jersey. 
The West (Washington) had one. 

Of all official records of rains of over 10 inches in 24 
hours, the Deep South had in that decade about 10 times 
as many as the Upper South and 15 times as many as all 
the North and West. 

In proportion to area, the Deep South had in that 
10-year period about 12 times as many official records of 
rains of over 10 inches in 24 hours as did the Upper South, 
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and more than 100 times as many as did the North (21 
States). None were recorded from the Rocky Mountain 
States and only one from the Pacific States during these 
10 years.” 

Several factors contribute to the greater frequency of 
torrential rains in the Southern States. The most im- 
portant probably is the fact that tropical cyclones are 
relatively much more frequent there. A large proportion 
of the rains here studied occurred in tropical cyclones, 
although only a few in storms of hurricane intensity. 
An analysis of the maps showing the paths of Lows 
published in the Monruty Weatuer Review for the 
decade 1919-28 showed an annual average of 21 tropical 
disturbances entering the South or passing northward 
near the Atlantic coast.* This average was approximately 
the same as that for 1892-1912. Tropical cyclones usu- 
ally lose intensity soon after crossing the coast; and the 
sharp decline in the number of excessive rains within 
about 100 miles from the Gulf and Atlantic coast is 
presumably largely due to this influence.‘ 

Another reason for the greater frequency of torrential 
rainfalls in the South than in the North is the greater 
number of thunderstorms there. The South has an 
average of about twice as many thunderstorms as the 
North; and part of it has more than three times as many 
as a large part of the North.’ Although thunderstorms 
characteristically yield heavy downpours, seldom in the 
North do they bring to any locality more than 4 to 6 
inches in 24 hours; but in the South they frequently 
yield much heavier rainfalls. 

The considerable number of tropical cyclonic disturb- 
ances in the South, in addition to the warm-front and 
coid-front thunderstorms, also makes it more likely that 
a given locality in the South will have two severe thunder- 
storms within a 24-hour period than is true for the North. 
A number of the heaviest rainfall records in the South, 
and a few of those in the North, resulted from two severe 
thunderstorms in one day. 

Topographic conditions also help to explain the dis- 
tribution of exceptionally heavy rains. The southern 


2 Southern California had a rainstorm on March 2, 1938 of these proportions, which is 
described by Daingerfield, L. H., in the Mo. Wea. REV., 66:139-143. However, 1938 is 
not one of the 10 years especially studied. 

4 Visher, 8. 8.: Frequencies of Tropical Cyclones especially those of minor importance. 
Mo. WEa. REV. 58: 62-64, 1930. 

4Idem. Effects of Tropical Cyclones on the Weather of Midlatitudes. Geographical 
Rev. 15: 106-114, 1925. Aiso, Tropical Cyclones of the Pacific, Bishop. Museum Bull. 
No. 20, 165 pp., Honolulu, 1925. 

5 Alexander, W. H.: The Distribution of Thunderstorms in the United States, 1904-33. 
Mo. WEA. REV. 63: 157-158, 1935. 
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Appalachian mountains comprise a region of heavy rain- 
fall (the greatest in eastern United States) partly because 
it has orographic as well as other types of rainfall. 
Several of the rains here discussed occurred in that region. 

Orographic rains are also important in the San Gabriel 
range and other mountains near Los Angeles, where a 
number of exceptionally heavy rains have occurred, for 
example those of December 30-31, 1933, and March 2, 
1938. Orographic influences are likewise sometimes 
significant elsewhere in California, and in western Oregon 
and Washington. 

A topographic feature of importance in Texas is the 
Balcones Escarpment of the plateau region of Texas, 
especially of the Edwards Plateau. It is just west of 
several stations which have had exceptionally heavy rains, 
for example, Taylor, Austin, Smithville, and Montell, 
each of which has had rains in excess of 19 inches in 24 
hours. These rains, however, were not orographic rains, 
as they occured below, not on or above the slope.* This 
escarpment seems sometimes to interfere with the north- 
ward migration of tropical disturbances, thus concen- 
trating their rainfall. 

Topographic influences are also sometimes evident 
near the Ozarks and neighboring elevations, as a number 
of exceptionally hard rains have occurred on their southern 
margin. In the Ozarks themselves, and in the adjacent 
area to the north, there have been relatively few records 
of 10-inch rains. Similarly, the region to the northwest 
of the Southern Appalachians, that is eastern Tennessee 
and Kentucky and northwestern Alabama, has had fewer 
such recorded rains than the zone nearer the Mississippi 
River. These areas of fewer hard rains may comprise 
a sort of “rain-shadow.” 

Finally, the large areas which lack any records of rain- 
fall in excess of 10 inches in 24 hours merit a few words. 
In the Great Plains and Rocky Mountain States, the air 
generally is not humid enough to yield such large rain- 
falls, partly because of remoteness from effective sources 
of moisture. Of importance in the Great Plains also is the 
relatively rapid eastward movement of the rain-producing 
storms. In the Rocky Mountains, of possible significance 
is the fact that the records are nearly all from the valleys, 
not from well up on the mountain sides where the heaviest 
rains occur. 


6 The Taylor, Tex., rain was the subject of an article in the Mo. WEA. REV. 49: 496-497, 
1921, by J. R. McAuliffe, who — that the 23.1 inches received at Taylor feli in about 
15 hours, (10.3 in 3 hours), and that the rainfall a short distance from Taylor was greater, 

ssibly 30 inches. (Numerous tropical weather stations have recorded more than 30 

ches in 24 hours; Baguio, Luzon, as much as 46 inches.) 


THE RECORD RAINFALLS OF THE WORLD 


The following chart, which is self-explanatory, has 
been compiled in the Hydrometeorological Section of the 
U. S. Weather Bureau. The authorities for the data are 
as follows, where (1) denotes John R. Theaman, Excessive 
Rainfall Records, 1929; and (2) refers to the MonrHLy 


Weatuer Review, May 1919. 

Opid’s Camp, Calif... Apr. 5, 1926..._-- (1). 

Porto Bello, R. P.*_... Nov. 29, 1911_.--- (2). 

Galveston, Tex_..._... June 4, 1871__---- (2). 

Curtea-de-Arges, Ro- July 7, 1889_.---- (2). 

mania. 
Aug. 24, (2). 
July 26, 1819___-- American Journal of 


Science and Aris, 
vol. IV, 1822, pp. 
124-142. 


Campo, Aug. 12, (2). 

Concord, Aug. 5, 1843_-___- Proceedings of the 
Delaware County 
Institute of Science, 

October 1910. 


Bassetere, St. Kitts, Jan. 12, 1880___-_. (2) 
West Indies. 
Cherrapunji, India____- June 14, 1876___-_- (1). 
Baguio, P. I__-_------ June 14-15, 1911__ (1). 
Cherrapunji, India_-_-_-- June 14-15, 1876__ (2). 
Funkiko, Formosa----- July 18-20, 1913_- (1). 
Cherrapunji, India____- June 12-15, 1876_. (1). 
Silver Hill Plantation, Nov. 4-11, 1909__-- (1). 
Jamaica. 
Cherrapunji, India___-- Ame, 1061... (1). 


*See also Mo. WEA. Rev., May 1920, vol. 48, pp. 274-276, Benjamin C. Kadel, ‘The most intense rainfall on record.” 
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PRELIMINARY REPORT ON TORNADOES IN THE UNITED STATES DURING 1941 


By W. A. Martice 


[Washington, D. C., February 1, 1942] 


This study is based primarily on data contained in 
tables entitled ‘Severe Local Storms” appearing in pre- 
vious issues of this publication. The final report on 
tornadoes for 1941 will appear in the United States 
Meteorological Yearbook. These figures are believed 
substantially correct, but a final check may make some 
minor changes; the complete analysis will appear in the 
publication mentioned above. 

During the year 1941 the number of tornadoes was 
somewhat below the usual number, with a total of 123 
against a 25-year normal of 141. The table herewith 
shows that tornadoes occurred in 26 States, causing 48 
deaths, 440 people injured, and a property damage of 
$4,334,050, or more. 

The table also shows the number of occurrences of 
tornadoes, the deaths, the injuries, and damage figures 
by States during the year. The greatest number of 


tornadoes occurred in April, with a total of 31, but there 
were no deaths and only 24 persons injured. June had 
26 tornadoes, with 15 deaths and 76 persons injured, 
while the greatest loss of life was in October, when 24 
deaths resulted. 

The greatest damage caused by these storms in any one 
month was in June, with $1,229,000 loss; while the maxi- 
mum damage from any single tornado was in Clarendon, 
Tex., on June 9, 1941, with a total damage of approxi- 
mately $500,000, but only one person killed. Another 
severe storm occurred just before 1 p. m. on August 25, 
1941, at Swedesboro, Del., a few miles east of Wilmington, 
Del. In this storm the estimated damage was approxi- 
mately $300,000; one person was killed and several in- 
jured. The storm lifted and struck again near Wood- 

ridge, where about 2 dozen homes were destroyed or 
severely damaged, and 20 persons injured. 


TABLE 1.—Tornadoes and Possible Tornadoes, 1491 


State January | February) March | April May June July | August | October | Year 

Alabama: 

(0 RE ES eae 0 0 0 0 0 0 0 0 0 2 0 0 2 

Arkansas: 

0 0 0 1 0 0 0 0 0 0 0 0 1 

California: 

ERE OSE | Pt Tera 0 0 0 1 0 0 0 0 0 0 0 0 1 

Colorado: 

0 0 0 0 2 1 0 1 0 9 0 0 4 

Florida: 

IS SEE Eee POS 0 0 0 0 0 2 1 0 1 1 0 0 5 

Georgia: 

0 0 0 0 0 1 0 0 0 0 0 0 1 

Illinois: 

eee eee 0 0 0 2 0 0 0 0 0 2 0 0 
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TABLE 1.—Tornadoes and Possible Tornadoes, 1941—Continued 


State January | February} March | April May June July pen —- October 3 — Year 


5 
| 
ss 


= 


1 2 8 2 
0 0 8 0 
0 3 20 1 > 
$50 | $100, 300 | $100, 000 | $340, 500 $6,500 | $70,000 |.........- $6 
0 2 0 


~ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
' 
H 
‘ 
‘ 
7 
' 
' 
' 
‘ 
‘ 
‘ 
' 
7 
' 
' 
' 
‘ 
‘ 
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) 


ag 
Minnesota: 
0 0 0 0 3 0 0 0 


= 
H 
H 
o 
% 


Injuries 0 


Damage 
Oklahoma: 
Numbe 


Damage 


Injuries 
Damage 


2 

0 

5 


| $644,100 | $15,000 |$4, 334, 


1 Not estimated. 

4 Not estimated, small damage. 

+ Not estimated, considerable damage, 
* No damage. 


Towa: oy eee | | | | | | | | 
N 
D 
Ir 
D 
Kans: 
Lou 
Delaware: 
0 0 0 0 0 0 1 2 0 
0 0 0 1 0 0 0 0 0 
Mis 
Missouri: 
0 0 0 1 0 0 1 0 0 
Nebraska: : 
0 0 0 3 1 0 0 0 0 
Massachusetts: ; 
0 0 0 0 1 0 0 0 0 
New Mexico: 
pO eee eee eee 0 0 0 0 4 1 1 0 0 0 0 0 6 
0 0 0 3 3 2 0 0 0 0 0 0 
Pennsy)vania: 
0 0 0 0 0 0 1 1 0 0 0 0 2 
South Dakota: \ 
6 0 0 0 0 1 0 0 0 0 0 0 1 
Tennessee: 
0 0 0 0 0 1 0 0 0 0 dt 0 1 
Texas: 
RSS See eee eee 0 0 0 3 0 7 0 0 0 0 0 0 10 
Utah: 
0 0 0 0 1 0 0 0 0 0 0 0 
Virginia: 
0 0 0 0 0 0 0 1 0 0 0 0 
Wisconsin: 
0 0 0 3 0 0 0 0 1 0 0 0 3 
1 1 31 17 26 7 8 7 22 0 1 
a 16 2 31 26 12 7 x 3 5 3 Ss 
0 0 0 2 15 0 2 5 aa 0 ; 
0 0 24 6 76 1 26 59 2 ! 0 
ae ore $50 | $710,400 | $384, 000 ($1, 229, 000 $8, 100 | $625,300 | $716, 600 | . 
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THE WEATHER OF 1941 IN THE UNITED STATES 


By W. A. Marrtice 
(Weather Bureau, Washington, D. C., February 1, 1942] 


On the basis of weighted averages the year 1941 was 
practically normal in respect to mean temperature, the 
departure being less than 1° above the mean value of 53.7°. 
The extremes of temperature on the weighted basis were 
55.6° in 1921, and 51.8° in 1917. The largest annual de- 
partures of temperature in the various sections for 1941 
were +3.0° in Iowa, followed by +2.7° in North Carolina, 
and +2.5° in Minnesota and Wisconsin. The greatest 
negative departure was —1.4° in Arizona, with the re- 
mainder of the States all less than —1°. 
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SHADED PORTIONS NORMAL OR ABOVE “ 
FicurE 1.—Percentage of normal precipitation, 1941. 
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SHADED PORTIONS NORMAL OR ABOVE 
FIGURE 2.—Percentage of normal precipitation, April 1-September 30, 1941 


The relatively warmest month was December, when 
every section showed positive departures from normal. 
In this month the greatest plus departure was 9.2° in 
North Dakota, while lowa had 7.8° above, and Wisconsin 
7.4° above normal. Other warm months were November, 
when only six States were below normal, May with two 
States below, and January, when subnormal departures 
were small. The relatively coldest month was March, 
with a number of States reporting 5° or more below the 
normal. In this month the relatively coldest State was 
West Virginia with 7.5° below normal temperature, while 
South Carolina and Georgia had 6.2° and 6.1° respectively, 
below normal. Maximum temperatures of over 100° 
began to be recorded in March, with 102° in Nevada; the 
last month with 100° or over was October. The extreme 
highest for the year was 124° at two stations in California 
in July. Maximum temperatures of 100° or over were 
reported from every State, except five of the New England 


group, with readings of as high as 110° to 112° general in 
the Great Plains. 

Subzero temperatures were reported from some por- 
tions of the country into April, and were noted in higher 
elevations of the Rocky Mountain States in October. 
Temperatures as low as zero were reported south to 
Kentucky and Missouri in January, and to Virginia and 
Missouri in February, while an extreme of —6° was noted 
in North Carolina in March. Freezing weather was re- 
ported from the Gulf States in March, with a minimum 
of 22° in northern Florida. The lowest temperature for 
the year was —43° at Taylor Park, Colo. on January 3, 
1941. The record extremes for the country are 134° at 
Greenland Ranch, Death Valley, Calif. on July 10, 1913, 
and of —66° at Riverside Ranger Station, Yellowstone 
National Park, Wyo., on February 9, 1933. 

In general, the temperatures of 1941 followed the gen- 
eral trend since the beginning of the century, with a ten- 
dency to above-normal warmth very marked in all seasons 
of the year. The winter was slightly colder than normal 
in parts of the Atlantic area, but in all other sections above- 
normal warmth prevailed, the plus departures being 
especially large in the western half of the country. The 
spring season was slightly cooler than normal in the South, 
but was substantially warmer than normal in the northern 
half of the country. Summer was somewhat cooler than 
usual in the Southwest and parts of the Great Basin, but 
elsewhere it was relatively warm, especially in the northern 
and western portions of the country. 

See table 1 and the Annual Temperature Departure 
chart for detailed supplements to these remarks. 

The average annual precipitation found by weighting 
the State areas was 32.36 inches or somewhat over 3 inches 
higher than the mean for the entire country for the 
period 1886 to 1940, inclusive. For the country as a 
whole 1941 was the third wettest year of record, exceeded 
ony in 1905 with 32.69 inches, and 1915 with 32.74 inches. 

igure 1 and table 2 show the percentage of annual 
precipitation for the year as a whole and by months. For 
the entire year the relatively wettest State was New 
Mexico with 195 percent of the normal annual amount. 
Other States showing over 50 percent above the usual 
annual normal were Utah with 163 percent, Nevada and 
California with 154 percent each, and Arizona with 151 
percent. With the exception of Washington, which was 
slightly below normal, the subnormal rainfall of the year 
was confined almost exclusively to areas east of the Mis- 
sissippi River, although Arkansas was 4 percent below 
normal. The relatively driest States were Kentucky, 
Tennessee, Virginia, and New England, ranging from 22 
to 27 percent less than the 

Probably the wettest month of the year was June, 
when 15 States reported 150 percent, or more, of normal. 
The relatively wettest State in this month was Utah 
with 302 percent of the normal June amount; Oregon, 
Nevada, and Idaho also reported over twice the normal. 
Another wet month in some portions of the country was 
August, with 6 States reporting over twice the normal; 
the relatively wettest State this month was Oregon, 
with 352 percent of normal. In September, New Mexico 
reported 371 percent of the normal amount, while in 
October 14 States had over twice the normal. In this 
month Oklahoma reported 382 percent of normal, Mis- 
souri 353 percent, Illinois 354 percent, and Kansas 330 
percent of normal. 


Annual Temperature Departures (°F.) in the United Statee 1041 


LARP 

184 LLIN NE, 80 

‘ CGA 

Za 

BAGH 
: 


| 


December 1941. M. W. R. 


IP6I eq ut Cao) seingaedeq renuuy 


| | | 
| 
| 
7 
| 
HI 
‘4 | 


December 1941. M. W. R. 


(—) Aouapyep Moys suoiod peprysu 
(+) suotjiod papeyg 


4 | 

+7 

: 

2 + ) ® 

) 

° 

aos Wi oa 

~ 

‘i 


1941 


The greatest monthly fall at any station in the United 
States was 30.76 inches at West Branch, Calif., in Decem- 
ber, while 29.12 inches were recorded at a station in this 
State in January. In October, the monthly totals were 
extremely heavy in the central and lower Great Plains, 
as well as the central and lower Mississippi Valley, with 
extremes in six States throughout this area over 16 inches. 
With one exception, each month had some station with 
no rain; Peru, N. Y., reported 0.04 inches in April 1941, 
for a country-wide minimum. 

The general review of 1941 precipitation might be briefly 
summarized by stating that the year was outstanding for 
heavy falls, with the last half of the year especially wet 
nearly everywhere west of the Mississippi River. The 
State with the greatest total annual precipitation was 
Louisiana with 60.57 inches; Nevada, with 13.50 inches, 
was the driest. It was the wettest year of record in North 
Dakota, Utah, and New Mexico, with the last State 
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having about a third more precipitation than in any 
previous year. It was the second wettest year of record 
in Nevada, Arizona, Texas, Oklahoma, and Kansas. In 
a limited eastern area, the year was considerably drier 
than normal, with Tennessee having the driest year of 
record, and Kentucky, Virginia, and Maryland-De aware, 
the second driest. 

In the growing season, the period from April 1 to Sep- 
tember 30, 1941, the distribution of moisture was quite 
favorable compared to some recent dry years. No State 
was more than 23 percent below the normal amount for 
these 6 months, nd the larger crop-producing areas west 
of the Appalachians were within 20 percent of the normal 
in the Shio Valley, and from 4 to 50 percent above 
normal in the Great Plains. For this portion of the year, 
the relatively wettest State was New Mexico, with 198 
percent of normal, and the relatively driest was New Eng- 
and, with 77 percent. 


TABLE 1.—Monthly and annual temperature departures from normal for the year 1941 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov Dec. Annual 

+1.6 —4.8 —5.3 +2.3 +2.1 +.5 +.3 +10 +2.5 +7.2 .0 +2.7 +.6 
+14 +2.5 —1.6 —6.1 —.7 —4.0 —-1.2 —2.1 —3.0 —3.4 +.3 +.8 —Lé4 
+2.4 —2.7 —5.1 +2.2 +2.2 -.9 +.7 +.6 +.9 +5.4 —1.3 +1.8 +.5 
+2.0 +1.7 +1.2 —3.0 +.9 —2.5 —.2 —2.4 —2.4 —2.5 +1.0 +.2 —.5 
+1.6 +3.4 —.5 —1.4 +3.1 —16 —16 +.5 .0 +1.8 +2.7 +.6 
—1.3 —5.0 —4.8 +.7 —12 +.6 .0 +1.9 +4.4 +.8 +3.5 +.1 
+.5 —5.1 —6.1 +2.1 +1.2 +.3 +.4 +1.6 +18 +6. 4 +.4 +2.4 +.5 

+3.3 +4.7 +3.9 +.7 +1.1 —.5 +1.2 —.7 —4.3 —1.2 +1.7 +2.6 +10 
+3.2 -1.7 —4.0 +4.8 +4.2 +1.3 +.5 +1.9 +2.4 +3.4 +2.1 +6. 4 +2.0 
+1.8 —2.6 —4.7 +5.2 +3.1 +.9 +.7 +12 +3.3 +4.0 +1.7 +5.4 +17 
+5.3 .0 —1.1 +5.1 +5.8 +.4 +.4 +2.9 +2.6 +2.8 +3.7 8 
| +3.5 +1.1 —3.0 +1.5 +3.9 —1.7 —.2 +.8 +1.2 +1.9 4.6 1.2 
+.9 —3.9 —5.8 +3.9 +2.3 +.8 —.6 +1.0 +2.5 +5.6 —.4 +4.6 +.9 
+1.6 —3.7 —5.8 +1.7 +.3 —.2 +.2 +15 +1.7 +6.5 —2.6 +2.2 +.3 
—.9 —1.8 —5.7 +4.6 +16 —.2 +.2 —.3 +2.3 +5.8 +2.8 +4.2 +1.0 
+1.2 +1.5 —3.6 +6.2 +4.3 +2.9 +1.9 +.8 +2.9 +1.7 +2.7 +6.3 +2.4 
+4. 2 —-1.0 +5.7 +5. 2 +1.0 +17 +13 +.8 +13 +3.3 +6.9 +2.5 
LI +14 —4.1 —5.9 +1.8 +1.6 +.4 +.3 +1.1 +2.2 +6.9 —2.0 +3.0 +.6 
+4.0 —.4 —3.4 +4.0 +4.4 +.5 +1.2 +2.6 +2.2 +3.9 +1.2 +5.3 +2.1 
+4.7 +65.2 +3.9 +1.1 +2.7 +.9 +2.0 +1.0 —4.1 +3.2 +2.5 +18 
+3.0 +2.0 —1.5 +5.4 —.6 +.3 +2.0 +.7 +.7 +3.2 +4.2 +18 
+5.0 +5.7 +2.3 —3.1 +2.0 —2.3 +.1 —2.3 —3.9 —-1.9 +.6 +4.0 +.6 
—3.2 +1.2 —4.2 +4.9 +1.0 +1.0 +.4 —1.6 +.6 +.2 +2.7 +3.0 +.5 
a —1.5 —1.3 —4.7 +5.9 +2.2 +.4 .0 —1.0 +1.7 +4.3 +3.1 +3.4 +1.0 
+.6 +2.5 —2.3 —3.7 +.2 —3.8 —2.2 —1.0 —.6 +1.1 +2.3 
—1.8 +.1 —5.5 +6.0 +1.8 +1.8 +1.8 —1.3 +2.0 +2.2 +4.3 +3.5 +1.2 
—.7 —5.4 —5.9 +3.0 .0 +.9 +1.0 +2.2 +6. 2 +1.2 +2.5 +.6 
+4.7 +2.6 +.7 +2.7 4.6 +1.2 +1.8 +1.6 —1.6 +.6 +3.8 +9. 2 +2.7 
+1.4 —2.1 —5.3 +5.7 +2.8 +1.3 +14 +3.2 +4.7 +2.3 +5.5 +17 
+3.4 —.2 —4.3 +.9 +2. 5 —2.5 —.3 -.3 +.5 +2.1 +.2 +3.9 +.5 
+3.2 +4.1 +3.5 +.5 +.6 +1.7 —1.1 —3.0 —1.0 +2.3 +2.1 +10 
—.5 —-1.9 —5.7 +6. 4 +1.8 +.5 +.9 —1.5 +1.8 +4.4 +2.8 +41 +11 
—.7 —5.7 —6.2 +2.4 +1.3 .0 +.5 +14 +2.2 +6. 7 +1.0 +2.3 +.4 
+2.8 +2.2 —.2 +2.6 +6. 2 +.3 +1.8 +2.9 —-.1 +3.6 +6.8 +2.4 
+1.0 —4.8 —5.5 +3.4 +2.8 +1.5 +1.7 +2.3 +3.2 +7.1 —.8 +3.5 +1.3 
+2.2 —2.2 —5.8 —.8 +.3 —-2.4 —1.0 —.2 +.6 +4.2 —1.3 +2.0 -.4 
| +1.9 +3.9 +1.1 —3.6 +15 —2.6 —1.1 —1.4 —3.8 —2.0 +.3 +4.0 
—.8 —3.6 —5.8 +4.1 +2.0 -.1 +.8 +.4 +2.5 +6. 5 +1.9 +3.9 +10 
+4.7 +5.1 +5.6 +3.5 +.5 .0 +4.0 -0 —2.4 .0 +2.9 +2.9 +2.2 
-.1 —4.1 —7.5 +4.2 +.5 +.4 +1.2 —.6 +1.4 +4.9 +1.1 +4.5 +.5 
+.6 —3.8 +6.4 +4.8 +1.5 +1.1 +1.2 +1.9 +1.4 +3.7 +7.4 
2.4 +4.2 +.9 —.3 +3.6 —.4 +.6 +.7 —3.0 —1.3 +2.4 +3.5 +11 


362 MONTHLY WEATHER REVIEW DecemsBer 1941 
TaBLE 2.—Percentage of normal precipitation, 1941 

| Jan. | Feb. | Mar. | Apr. May June July Aug. Sept. Oct. Nov. Dee. Annual 
56 53 7 68 17 98 147 117 77 77 149 87 
140 164 286 304 224 77 73 94 187 201 114 165 151 
CSS OE EES LEE 80 88 46 103 44 98 128 108 106 259 62 86 96 
California... 125 173 139 259 123 103 114 230 33 127 79 222 154 
Colorado. . ee Fs TIER 137 78 | 152 149 112 156 104 108 225 257 52 97 136 
126 116 121 150 37 114 139 72 92 129 155 145 lll 
OS SEE I eC ae 45 45 92 57 26 142 126 83 53 87 62 172 86 
7 72 43 123 181 201 120 283 165 112 95 171 124 
| RS ae ee ee 109 35 39 lll 74 106 84 82 137 334 95 75 106 
Indiana_-..- 54 32 24 77 55 147 76 69 65 252 93 69 83 
) ES 162 46 57 91 80 133 60 55 203 257 106 161 116 
Kansas __-_._- 302 76 62 124 94 159 94 122 169 330 67 128 138 
Kentucky. -_.....- ste 58 19 35 73 30 lll 133 S4 39 156 81 71 73 
73 66 99 72 165 151 181 78 148 204 73 75 109 
Maryland-Delaware.-.............------- 94 46 63 83 64 124 124 72 16 57 72 110 79 
96 79 61 88 87 73 s4 129 140 212 115 86 105 
pS NE eee eee 123 7 7 150 109 124 67 122 165 165 49 77 116 
i ars sng Reductase 56 54 82 76 31 86 147 93 91 187 100 92 87 
154 29 25 116 48 87 73 81 141 353 88 108 105 
IE OE AE OER TE. 49 46 49 123 106 133 96 142 224 93 132 125 115 
a ae aa 178 71 71 141 65 129 74 55 190 117 76 147 104 
(a ae oo 93 125 95 223 lll 233 203 251 80 296 114 164 154 
72 64 71 31 80 101 126 7 43 85 86 98 78 
EE a etvocisnnnuacnaninehameduad 7 68 7 64 50 137 134 85 8 56 91 101 82 
3 SS ee eee 205 123 311 217 391 163 107 100 371 270 59 107 195 
cate can eoadalmindermelecuenanel 71 72 75 52 54 8S 122 81 62 114 78 102 82 
OL SE aes Se ee 7 92 93 27 108 147 72 39 50 52 116 78 
115 48 76 158 126 162 vi 138 292 125 65 29 134 

65 29 29 51 70 156 109 99 54 185 69 68 
139 179 42 175 101 164 75 121 145 382 66 89 143 
92 65 36 85 183 243 120 352 151 106 99 158 114 
Pennsylvania__..-. 81 35 61 58 58 118 119 104 38 85 86 98 80 
South Caroline................. a ae 49 42 116 87 13 177 147 86 36 60 47 191 93 
GS Ca ar ae 89 46 48 181 59 152 67 81 172 168 34 56 108 
55 23 54 82 26 80 168 108 26 130 78 69 74 
91 161 150 148 153 184 136 113 145 237 53 76 141 
101 132 135 241 116 302 142 131 112 316 123 178 163 
69 35 61 92 29 103 154 62 43 38 52 113 74 
80 52 43 79 185 131 44 274 182 93 81 117 98 
75 31 50 62 57 138 118 118 76 104 83 67 84 
118 62 71 89 116 68 76 147 180 189 73 109 112 
. jo Sedehiniawktadesen 63 63 85 199 72 168 132 209 146 117 104 134 128 
TABLE 3.— Monthly and annual precipitation (inches), 1941 

Jan Feb. Mar. Apr. May June July Aug. Sept. Oct Nov Dec. Annual 
pe eee eee eee eee 2.74 2. 78 4. 60 2. 93 0. 66 4. 24 7.97 5.29 2.76 2.14 2. 51 7.32 45. 94 
1. 86 2.17 2. 97 2. 52 .74 27 1. 64 2.19 2.13 1.55 1.00 1. 96 21.00 
SS EE Oe a See ee 3.43 2. 92 2. 21 5. 04 2. 22 4.01 4.82 3. 94 3. 57 8.11 2.31 3. 67 46.25 
California. 6.05 7. 4.99 4. 27 1, 21 . 33 . 08 -15 1. 56 1.95 8.15 36. 22 
1.04 7 1.98 2. 67 2.13 2.19 2.31 2.12 2.97 3.01 . 87 22. 47 
EE PS ee ee See 3.44 3. 55 3. 74 4.30 1.48 7. 62 10. 02 5.10 6. 22 5. 46 3. 40 4.01 58. 34 
1. 85 2.18 4.48 2. 06 . 90 6. 27 7.18 4.29 1.96 2. 32 1. 68 7.28 42.45 
1. 62 1. 20 .74 1. 68 2. 98 2. 43 .73 1.70 1. 63 1. 55 1.93 3.37 21. 56 
2. 50 1.19 3.75 3.09 4.34 2.75 2. 74 4. 96 9.14 2. 63 1.68 39. 52 
eh tition nibtdGidencinimidetubeniees 1. 66 76 92 2. 68 2. 24 5. 64 2. 54 2. 33 2. 22 6. 86 2. 84 1.98 32. 67 
RE ee So ee 1.73 . 50 99 2. 50 3. 26 6. 20 2. 24 1.94 7. 73 6.11 1.71 1.92 36. 83 
1. 99 one 90 3. 22 3. 54 6. 35 3.05 3. 86 4. 76 6. 51 . 88 1.09 36. 92 
Kentucky --_-....- sadistic ne-cnbiiah ileal 2. 53 . 66 1. 65 2. 89 1.20 4. 67 5. 51 3.13 1.16 4.25 2. 80 2. 80 33. 25 
EE ER Serene 3. 54 3.05 4.7: 3. 34 7.61 7.01 8. 04 3. 96 5. 80 6. 63 2. 83 4.04 60. 57 
Maryland-Delaware..-...........-.-.---- 3.05 1.41 2.17 2. 98 2.19 4.88 5. 27 3.11 . 63 1. 64 1.84 3. 48 32. 55 
EE eee a area 1. 80 1.32 1.10 2. 27 2.77 2. 29 2.38 3.41 4. 52 5. 80 2. 84 1.78 32. 28 
92 . 58 . 93 3. 08 3.45 5.05 2. 24 3. 88 4.76 3.23 . 57 -61 29. 30 
Se ee eee ees 2.79 2. 66 4.77 3. 67 1.39 3. 59 7. 38 3. 97 2. 82 4.92 3. 62 4.88 46. 46 
3.41 . 58 4. 50 2. 30 4. 23 2. 75 3.15 5. 83 10. 14 2. 29 2. 21 42.17 
46 49 1.37 2. 24 3. 29 1. 33 1. 53 2. 98 1.00 1.33 1. 21 17. 58 
98 . 51 . 78 3. 46 2. 28 4. 86 2.47 1. 55 4. 06 1.88 59 1.03 24. 45 
ER eee 1.10 1,2 . 93 1.74 . 98 1.14 .73 1.2 .33 1. 66 .74 1. 59 13. 50 
ERE EEA 2.47 2. 02 2. 34 1. 04 2. 66 3. 42 4.70 3. 02 1.62 2.99 2. 96 3. 21 32. 45 
3.47 2.47 2. 76 2.32 1.86 5.09 6.40 4.06 1.90 2. 90 3.70 37. 21 
ESL SERS 1.15 87 2. 33 1. 93 4. 50 2. 02 2.75 2.49 5.97 3.10 .39 74 28. 24 
2. 08 1. 94 2. 28 1. 55 1, 87 3. 22 4.81 3. 03 2.13 3.75 2.37 2. 95 31. 98 
ERE a ae 2. 04 1.90 3. 88 3. 26 1.14 5.05 8. 56 3. 96 1. 56 1. 67 1.36 4.42 38. 80 
dab sent . 54 22 58 2. 30 2. 94 5. 54 1. 76 2. 86 4.61 1.32 .40 -15 23. 22 
Sle todudeianiekadeusiwkdennheuameaels 1.97 76 .97 1. 60 2. 60 5.91 4.15 3. 35 1.61 4.73 1.89 1.89 31. 43 
so indtinannaciecverccccasddusesaas 2. 03 2.42 -92 5. 94 4.79 6. 30 2. 24 3. 62 4.44 11. 47 1.36 1.51 47.04 
Ln sctiinainineletcencsesmedieaaae 3. 52 2.00 - 98 1. 69 3.19 2. 94 . 54 1.48 1. 83 2. 03 3. 71 5.99 29. 90 
Ee ee 2. 62 1.04 2.10 2.01 2. 25 4. 96 §.11 4.37 1.33 2. 76 2. 46 3.09 34. 10 
1.74 1.81 4. 52 2. 65 46 8.42 8. 54 4.88 1.49 1.83 1.08 6. 95 44. 37 
.49 26 . 54 3. 90 1.77 5.35 1.75 1. 85 2. 87 2.17 .2 . 32 21. 50 
ie Si ditutiinatedtwancepemsncteniies 2. 60 1.02 2. 90 3. 62 1. 06 3. 39 7.43 4.34 .79 3. 68 2.79 3.15 36. 77 
CS See a eae ae 1.75 3.00 3.16 4. 57 5. 65 5.72 3. 56 2. 74 4.25 6. 21 1.20 1.72 43. 53 
Utah_. piiictiggaleaeseudcubadwcretseumentee 1. 20 1.62 1.88 2. 87 1.41 1. 69 1. 25 1.38 1.12 3.32 1.17 1.91 20. 82 
2 SEC Se SERS 2. 20 1.09 2. 26 3.05 1.09 4. 27 6. 93 2. 69 1. 36 1.12 1.27 3. 47 30. 80 
Washington. 3. 96 1.93 1.43 1. 87 3. 69 2.07 .29 2.08 3. 32 2. 74 4.21 6. 39 33. 98 
ESS i aaa 2.73 . 96 1.95 2.17 2. 28 6. 03 5.39 4. 80 2. 22 2.89 2.31 2. 24 35. 97 
Wisconsin 1.41 -72 1. 25 2. 27 4.19 2. 74 2.72 4.70 6. 57 4.67 1. 36 1.41 34. 01 
.49 .48 99 3.17 1. 53 2. 68 1.72 2.30 1. 67 1.28 -73 . 99 18. 03 
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MONTHLY WEATHER REVIEW 
NORTH ATLANTIC TROPICAL DISTURBANCES OF 1941 


By Howarp C. 


363 


{Weather Bureau, Washington, January 1942] 


The hurricane season of 1941, near normal in other 
respects, was of exceptionally short duration. During the 
37 days between the 11th of September and the 18th of 
October, 6 tropical disturbances developed in rapid suc- 
cession, an average of approximately 1 storm every 6 
days. The 21 disturbances of 1933, the highest number 
ever recorded in a single season during the 55-year period 
of record, had an average of about 8.5 days between 
storms. 

The first and last storms of the past season were of slight 
intensity with only minor damage being reported. The 
remaining disturbances all developed winds of full hurri- 
cane force. They took a combined toll of over 60 lives, 
and wrought crop and property losses estimated at well 
over $10,000,000. An unusual situation developed Sep- 
tember 23 when 3 hurricanes (II, III, and IV on the 
accompanying chart) were in progress simultaneously at 
widely separated points, one in the eastern Caribbean, 
one in the Gulf of Mexico, and another in the North 
Atlantic off Hatteras. 


The only disturbance associated with the Caribbean 
Sea area traversed the entire length of that body of water 
from east to west, maintaining hurricane winds for almost 
the entire distance. It then moved across the coast of 
Nicaragua and emerged into the Gulf of Honduras with 
undiminished intensity. After crossing additional coun- 
tries of Central America and the Bay of Campeche it 
moved inland, for the third time, and dissipated south of 
Tampico, Mexico. Of the remaining disturbances, two 
crossed the Texas coast, two moved inland in Florida, 
and one spent its energy over the North Atlantic, with no 
destructive winds being reported on land. 

Two-thirds of these disturbances developed winds of 
hurricane force. This proportion, though considerably 
above normal, is not unusual when all or most of the 
disturbances develop during a short period at the height of 
the hurricane season. 

A synopsis of the tropical disturbances of 1941 is given 
in the following table. Their tracks, numbered I to VI 
chronologically, are shown on the accompanying chart. 


NORTH ATLANTIC TROPICAL DISTURBANCES OF 1941 
[Synopsis of tropical disturbances of 1941 (number of storm in table corresponds to number of track on accompanying chart)] 


Place where first Maximum wind Lowest barometer 
Storm Date reported Coast lines crossed velocity reported reported Place of dissipation Intensity Remarks 
uch. Sept. 11-15.| About 120 miles | Texas_...........--. Force 8 ENE, a/ 1002.7 millibars | East Texas coast....| Not of hurricane | No property damage or 
—_ of Port ship. ng inches), a intensity. injuries reported (A). 
ads, La. ship, 
| Sept. 18-26.| About 180 miles |____- Force 12 NE., a | 970.5 millibars (28.66| Southern Quebec | Full hurricane. ___| 4 lives lost; $2,000,000 prop- 
south of Port Eads, ship, 83 miles inches), a ship. Province. erty damage; crop losses 
La. per hour, Texas estimated in excess of 
City, Tex. $5,000,000 (A). 
Sept. 18-26_| Offeast central Flor- | None. Force 12 ESE, a | 995.3 millibars (29.39; Near 38° N., 63° Caused considerable delay 
ida coast. ship. inches), a ship. in tat Atlantic ship- 
ping (A). 
IV._._.| Sept,23-30!_| Between Barbados | Ni , British | 100 miles per hour | 992.9 millibars (29.32 | Eastern Mexico. ....|_...- a 47 lives lost at sea; 3 
and St. Lucia. Honduras, and (estimated) , a inches), a ship. drowned at Cape Grac- 
Mexico. ship. jas; heavy crop and 
property damage in Cen- 
tral America (A). 
Terda Oct. 3-12...| About 300 miles | Florida...-.......-- 123 miles per hour, | 964.4 millibars (28.48 | South of Bermuda.__|__... ee 8 lives lost in the Bahamas 
north of Virgin Pan - American inches), Cat Is- and Florida; consider- 
Islands. Dinner Key land. able property and crop 
base. damage in Florida, 
Georgia and the Ba- 
hamas (B). 
Oct. 18-21 #_| About 100 miles off 45 miles per hour | 1002.4 millibars | North Florida.......| Not of hurricane | Torrential rains wrought 
the west Florida WSW, a ship. (29.60 inches), a intensity. some flood damage in 
coast. ship. northern Florida (B). 


1 A late special report received from Mr. Albert Krog, Radio Operator of the Standard 
Fruit & Steamship Co., Puerto Cabezas, Nicaragua, states that on September 27, about 
20 miles up the Rio Coco from Cape Gracias, the barometer on the schooner Bravo fell to 
28.25 inches (uncorrected), at about 3 p. m. Farther inland from the Cape, at Boom, the 
central calm of the hurricane lasted from 5 to 6 p. m. 


2 Squally weather had moved across the southern Bahamas and through the Florida 
Straits during the preceding 2 days, but no definite cyclonic circulation could be detected 
until the evening of Oct. 18. 


Complete reports of these disturbances may be found in the MONTHLY WEATHER 
REVIEW: (A) September 1941; 69: 264-266. (B) October 1941; 69: 303, 304. 


TYPHOONS AND DEPRESSIONS OVER THE FAR EAST, OCTOBER 1941 


By Brernarp F. Dovcerrte, J. 


{Weather Bureau, Manila, P. I.] 


Depression, October 18-23, 1941.—About half way 
between Yap and Mindanao a low-pressure area became a de- 
pression moving in a west-northwesterly direction, October 
18 and 19. The afternoon and evening observations 
from stations near San Bernardino Strait indicated that 
the storm was intensifying, yet the morning of October 20 
showed only a depression, central over Bondoc Peninsula, 
which had moved westerly across southern Luzon during 
the night. This weak center moved westerly into the 
China Sea. Asadepression of minor importance, it moved 


northwest about 200 miles after leaving Verde Island 
Passage, then westerly to Indo-China where it disappeared. 


Two lives were lost on Marinduque Island as this 
depression crossed the Archipelago. Considerable rain 
was reported from stations of southern Luzon and the 
Visayan Islands. 

As this center was approaching southern Luzon, October 
19, Virac, Catanduanes Island reported 751.2 mm. (1000.5 
mb.) indicating that the storm was intensifying to typhoon 
strength. However, during the night, nothing lower than 
the above value was reported as the storm center moved 
across the Archipelago. 

The upper winds over Zamboanga and Cebu changed 
from the east quadrant to the southwest quadrant on 
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October 16. Almost at the same time, a mild surge from 
the east quadrant appeared over Guam. As the depres- 
sion center came into existence, Zamboanga and Cebu 
velocities were weak, but directions showed a tendency 
to shift to the northwest quadrant. This tendency also 
appeared in the directions of the lower clouds over stations 
of the Visayan Islands. Because of these weak velocities 
and the movement of cool air from northern regions 
around the regions south of the center into the weak 
southwesterly air stream, there was no development. 
Velocities of the upper winds over Cebu and Spaubeunes 
reached values of 50 and 60 k. p. h. only on October 20, 
when the depression center was moving toward Verde 
Island Passage. Other days, values wens dais 40 k. p. h. 
Indications that the southwesterly air stream was weak 
over southern Indo-China and Thailand were shown by 
the scattered reports received from these regions. 
Typhoon, October 22—November 2, 1941.—As well as can 
be Uiatiheed from available data, this typhoon seems 
to have formed far to the southeast or acath ondtliediet of 
Guam. On October 22, a definite center, quite intense, 
seemed to be located about 300 miles south-southeast of 
Guam, and its movement was in a north-northwesterly 
direction. From October 23 to 25, this typhoon moved 
northerly along a course about 120 miles east of Guam. 
The next 3 days, the center seemed to be close to and east 
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of the northern Mariana Islands, stationary perhaps, or 
moving slowly in various directions. October 28 to 31, 
it moved west-northwest to the ocean regions about 300 
miles southwest of the Bonin Islands. It either disap- 
peared over those regions or moved about 500 miles to 
the east as a low pressure area (October 31 to November 
2) after which no trace of the storm could be found. 

The upper winds over Guam from October 17 onward 
were from the northeast and east quadrants, the velocities 
never exceeding 47 k. p. h. and mostly between 5 and 30 
k. p. h. On October 21, the winds were backing to the 
north-northeast, velocities being less than 40 k. p. h. 
On October 22 and the 2 following days, the directions were 
from the north-northwest and north, with velocities rang- 
ing from 15 to 67k. p.h. On October 25 and the following 
days, Guam was bast We the influence of air streams from the 
west and southwest quadrants, with velocities less than 
40 k. p. h. Stations over the Philippines were reporting 
directions from the northeast, east, and southeast quad- 
rants during these days, with no evidence that the south- 
west monsoon air stream was present over the Archipelago. 

After October 19, no ships’ observations were on hand. 
The above account of the origin and course of the ty- 
phoon, especially after October 24, may have to be 
altered when such observations from ships become avail- 
able later. 


METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR DECEMBER 1941 


[Climate and Crop Weather Division, J. B. Krncer in charge] 


AEROLOGICAL OBSERVATIONS 
By Homer D. Dycx 


Mean surface temperatures for December, as for the 
preceding months of the year, were above normal in 
practically all sections of the country. Nearly all sections 
reported means 2° to 10° F. above normal; the extreme 
Northeast, the Southern States and Pacific coast districts 
had the smallest plus departures, mostly 2° or 3° F., and 
the area from the Ohio and central Mississippi Valleys and 
southern Great Plains northward the largest, generally 5° 
to 11° F. 

At 1,500 meters above sea level the 5 a. m. resultant 
winds for December were from directions to south of 
normal over most of the country with the exception of 
southern Texas, the north Pacific coast and several scat- 
tered stations where they were to north of normal. At 
3,000 meters the morning resultant winds were to south of 
normal over practically all stations where a comparison 
was possible. These stations were located in the Rocky 
Mountain and Plateau regions, the central and northern 
Great Plains, the central Mississippi Valley, and the 
central Gulf States. At 5,000 meters a comparison of the 
afternoon resultants with the a. m. normals was possible 
only over the Rocky Mountain region, Oklahoma and 
Texas, and all resultants in these regions were to south of 
normal, It was in accordance with the tendency of re- 
sultant wind directions to turn to southward in most parts 
of thecountry that surface temperatures were above normal. 

At 1,500 meters resultant wind velocities were below 
normal over the extreme northern Plateau and extreme 
northern Rocky Mountain region, the Southeast and the 
North and Middle Atlantic States, while they were above 
normal generally elsewhere. At 3,000 meters a com- 
parison of December a. m. resultant velocities was not 
possible over the Pacific States, the Lake region and 
Texas. Velocities were below normal, however, over the 
northern Great Plains, Oklahoma and northern New 


Mexico, and generally above normal elsewhere. At 5,000 
meters the 9 stations where a comparison was possible 
showed December a. m. velocities above the p. m. normals. 

When the 5 p. m. resultant directions are compared to 
the 5 a. m. resultant directions, no well-marked pattern of 
change is evident; and the number of stations where 
there was turning to southward during the day about 
equaled the number where the opposite shift took place at 
both 3,000 and 5,000 meters. 

The 5 p. m. resultant velocities were lower than the 
5 a. m. resultant velocities over the far Northwest, the 
Lake region, the middle Mississippi and Ohio Valleys and 
the central Gulf States and higher than the morning winds 
elsewhere. At 3,000 meters a comparison of a. m. and 
p.m. resultant velocities was not possible over the Pacfiic 
States, the Lake region and the Northeast. Afternoon 
velocities were lower than morning velocities, however, 
over the central Rocky Mountain region and the Southeast 
and generally higher elsewhere. 

The upper air data discussed above are based on 5 a. m. 
(E. S. T.) pilot balloon observations (charts VIII and IX) 
as well as on observations made at 5 p. m. (table 2 and 
charts X and XI). 

The highest mean monthly pressure was recorded at 
Miami, Fla., at all standard levels from 2,000 to 16,000 
meters inclusive. Brownsville, Tex., also recorded the 
maximum at 16,000 meters. The lowest mean monthly 
pressure from 2,000 to 4,000 meters inclusive was re- 
corded over Sault Ste. Marie, at 5,000 meters over Seattle 
and at 6,000 meters over both Sault Ste. Marie and 
Seattle. From 7,000 to 14,000 meters the lowest mean 
monthly pressure was recorded over Seattle. At 13,000 
meters the lowest mean ‘was also recorded over Spokane 
while at 14,000 meters a number of stations, namely, 
Bismarck, Great Falls, Portland, Me., Sault Ste. Marie, 
Seattle and Spokane recorded the minimum. At 15,000 
and 16,000 meters the lowest mean monthly pressure was 
recorded over Portland, Maine. 
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Except for a few small exceptions, mean monthly pres- 
sures were lower this month than last over the United 
States at all levels from the surface to 19,000 meters. 
Surface pressures were slightly higher than last month 
over the Lake Region, the Northeast and Florida. De- 
creases were considerable over the far Northwest amount- 
ing to as much as 12 millibars at Seattle from 5,000 to 
7,000 meters. Pressure gradients were steeper in Decem- 
ber than in November over the West and the South and 
about the same elsewhere. The steepest upper level 
gee gradient for December occurred between Sault 

te. Marie and Detroit at levels from 6,000 to 9,000 
meters inclusive, where there was a change of 1 millibar 
pressure for each 38 miles of horizontal distance between 
the two stations. 

The mean temperatures for December were considerably 
lower than in November for nearly all stations from the 
surface to about 12,000 meters. Above this level to 
about 17,000 meters temperatures were generally higher 
over the western half of the country and the Northeast 
and generally lower elsewhere. 

Mean temperatures for December 1941 were generally 
lower than those for December 1940 at levels up to about 
10,000 meters over the western half of the country and 
the Northeast and higher over the remainder of the coun- 
try. From 10,000 to about 17,000 meters temperatures 
tended to be higher than in December 1940 except over 
the Gulf States where they were slightly lower. 

Temperatures for December at 1,000, 3,000 and 5,000 
meters were generally below normal west of the Rocky 
Mountains and the extreme Northeast and above normal 
elsewhere. 

Except for a few scattered exceptions, relative humidi- 
ties for December were generally above normal at 1,000 
meters. At the 3,000 and 5,000 meter levels humidities 
were generally above normal over the Northwest and the 
Lake region, and the extreme Northeast and generally 
below normal elsewhere. 

The mean surface temperature for the month of Decem- 
ber as recorded by radiosonde observations (table 1) 
was 0° or lower at all stations in the Northeast, the upper 
Lake region, the extreme northern Great Plains, the 
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extreme northern Rocky Mountain region and extreme 
northern Plateau region. The surface temperature at 
Ely, Nev., was also below 0° C. At Lakehurst, N. J., 
where the surface temperature averaged 0° C., an inver- 
sion occurred above the surface where the temperature 
was above 0° C. Over the rest of the United States the 
altitude at which a mean temperature of 0° C. occurred 
varied from the lowest (500 meters) over Buffalo, N. Y., 
to the highest (4,300 meters) over Miami, Fla. This 
level was much lower this month than last over the 
Plateau region, being 1,600 meters lower over Boise, Idaho. 

The lowest free-air temperature recorded during the 
month over the United States was —82.7° C. (—116.9° 
F.) This temperature occurred over Brownsville, Tex., 
on December 5th at an altitude of 16,400 meters (about 
10 miles) above sea level. The lowest temperature for 
the month over San Juan was —84.1° C. (—119.4° F.) 
observed at 18,200 meters (about 11.3 miles) above sea 
level on December 16th. 

Table 3 shows the maximum free-air wind velocities for 
various sections of the United States during December 
as determined by pilot balloon observations. The highest 
observed wind velocity for the month was 84.0 m. p. s. 
(188 miles per hour) observed over Oklahoma City, Okla. 
on December 5. This wind was blowing from the west- 
southwest at an elevation of 9,970 meters (about 6.2 
miles) above sea level. 

The highest December wind velocity observed during 
the last 5 years in the free-air layer from the surface to 
2,500 meters was 56.6 m. p. s. (127 miles per hour) observed 
blowing from the west on December 31, 1939 over Rich- 
mond, Va., at an altitude of 2,480 meters (about 1.5 
miles). The highest observed wind velocity in the last 
5 years for the free-air layer between 2,500 and 5,000 
meters was 65.8 m. p. s. (147 miles per hour) observed 
blowing from north-northwest on December 27, 1940 
over Abilene, Tex., at an altitude of 4,390 meters (about 
2.7 miles). A still higher wind velocity, 92.2 m. p. s. 
(206 miles per hour) was observed during the same 5 

ear period in the layer above 5,000 meters. This wind was 
Liowiae from the northwest at an elevation of 8,910 meters 
(about 5.5 miles) over Casper, Wyo.,on December 28, 1940. 


TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during December 1941 


[Stations with elevations in meters above sea level] 


Albuquerque, N. Bismarck, N. Dak. Brownsville, Tex. Buffalo, N. Y. Charleston, 8. C. 
Mex. (1,620 1m.) | Atlanta, Ga. (300 m.) (505 m.) Boise, Idaho (864 m.) (6 m.) (221 'm.) (14 m.) 
4 = $ Lies 
31| 837} 3.11/55] 31| 984| 7.2] 76| 31] —53)|77/28| 915| 82| 31 1611/92/31] 80] 31 /1,018| 89 
31 | 905 | 31 | —26]| 28| 900| 19] 79| 31] 14.2] 76/31 | 809) —21/ 80/31] 905| 103] 6 
“| 31 | 852} 51| 842] —3.1| 62] 846 76] 31] 853 | 129/63] 31] 84 | —3.4/| 76/31] 86] 55 
31| 3.5| 54/31) 802| 7.1|43]31| —4.7| 28] 794) —25/ 73/31 | 803 11.5] 58| 31) 702) —45|72/31| 802) 68] 50 
31| 751} 54/31) 754| 65 1/41|31| 741 | —7.2| 57| 28| 746| —5.5| 74/31] 757| 54|31| 743| 67/31] 754] 53] 43 
31| 706 | —1.6| 29] 281|38|31| 695 | —95| 56| 28| 699|-—82/ 73/31] 31| 63/30] 709) 29] 42 
31} 622 | —6.3/| 49| 28| 626 | —3.0| 36| 31| 610 |—14.6| 56| 27| 614 |-14.3| 71/31] 630| 15/45] 30) 612 55/30) 626|-—27] 40 
31| 546 |-12.2| 47| 26| 551 | —9.1 | 34] 31| 534 |—20.6| 54 | 538 |-20.2/ 31| 556 | —4.8| 43 | 536 |-19.3| 52) 551) 41 
30| 478 |—-19.1 | 43 | 25| 484 |-15.6 | 33 | 31| 466 |—27.3| 54 | 27| 460 |—26.9 | 66 29| 489 |—11.7/| 44 | 468 |—26.0/| 50/ 30| 484 |-16.0| 42 
30| 417 |—26.6 | 42| 423 |—-22.3| 33/31] 404 |-34.5| 54| 27 | 407 |—34.2| 63 28] 428 |-18.4 | 43 | 407 |—33.4| 48 | 423 43 
29| 363 |—34.0| 42| 24| 368 |-29.2| 32/31] 349 27 | 352 |—41.7|....| 28 | 374 |-25.4 | 40 | 27| 352 29) 368 |—20.9) 47 
29 | 314 |—40.8 |_...| 24 | 320 |—36.5/ 31 31 | 300 303 |—48.0 27} 324 |—327 | 39 | 25| 304 |—47.1|....| 28] 319 |—37.1] 
28 | 271 |—46.4 |_...| 24] 276 |—43.0 |....| 30| 258 |—53.4|....| 27] 260 |-52.9 2% | 282 |—40.4 |....| 24] 261 |—51.8 |....| 28] 275 |—44.7 
27 | 232 |—50.2 |_...| 238 |—49.7 29 | 221 |—55.7 27 —55.0 23 | 242 |—48.0 22| 22 |—54.9 | 237 |-51.9 
12,000....-..--- 27| 199 |—53.6 23 | 204 |—55.5 188 |—55.7 23} 191 |—55.4 22 | 208 |—55.2 191 |—55.9 28 | 202 |—58.1 
26 | 170 |—56.6 |....| 22] 174 |—60.0 26 | 161 21 —54.9 19 | 177 |—61.0 18 | 164 |—57.8 26 | 172 |—62.5 
25| 145 21] 148 |—62.2 22| 137 17| 139 |—55.0 16 | 151 |—65.6 13| 140 |—59.3 146 |—64.8 |... 
15,000.......... 23 | 124 |—59.8 |....| 20] 126 |—64.6 15| 117 |—55.6 14] 118 |—56.1 15 | 128 |—70.5 11 | 118 |—61.1 22] 124 |—68.0 
21} 106 |—61.6 |_._-| 19 | 107 |—66.2 10} 101 |—55.7 11 | 101 |—56.7 |....| 12| 108 |-73.6 101 19| 105 |—70.5 
18} 90 |—626|....| 13] 90 |—67.7 —56.8 6| 91 |—76.6 7| 86 |—61.1 |....| 15 —70, 2 
See footnotes at end of table. 
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TaBLe 1.—Mean free-air barometric pressure in millibars, tem 
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DrEcEMBER 1941 


rature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during December 1941—Continued 


Detroit, Mich. (194 
m.) 


El Paso, Tex.( 1,193 
m.) 


Ely, Nev. (1,908 m.) Great Falls, ao. 


Huntington, Va. 


Joliet, Ill. (178 m.) 


Denver, Colo. (1,616 
m.) (172 
Surface E | —3.0/ 31| 0.9 | 1| 68] 57 806 84 | 30 68 999} 35/83/30] 995/ 89 
1,500 | on eS er | 31 S43 | —1.7 | 66) 850 9.0 | 47 |. 30 3.3 | 68 S4s 1.1 29 844 | —1.1 79 
ao | 31 796 1.4 58 | 31 792 | —3.0 | 60 800 6.5 | 43 30 —5.6 | 68 797 cn 29 792 | —2.1 72 
2,500... 31 748 —.3 | 54 | 31 743 | —4.7 54 753 4.1 | 38 30 —7.7 | 67 7 —1.6 29 7 —3.9 66 
cic sin matters | $l 702 | —3.1 | 52 | 31 697 —6.5 | 50 | 31 708 1.5 | 36 30 —9.9 | 66 7 —3.7 29 698 | —6.1 63 
4,000 | 618 | —9.2 | 50 | 29 613 |—11.1 43 | 31 624 | —4.0 | 33 30 —15.5 | 64 618 .0 29 614 |—11.0 57 
5,000 | 542 |—15.6 | 48 | 29 538 |—17.2 | 40 | 30 549 |—10.5 | 31 30 —22.1 | & 543 .9 29 538 |—17.4 54 
474 |—22.8 | 46 | 470 |—23.6 | 38 | 29) 481 |-17.7 | 30 30 —28.8 | 63 475 29 | 470 |-24.4] 54 
7,000 413 |—30.4 | 46 | 28 408 |—30.6 | 37 | 28 420 |—24.1 | 28 30 —36.5 | 63 413 4 29 409 |—31.4 53 
8,000_. | 358 |—38.1 | 46 | 27 354 |—37.4 | 36 | 28 366 |—30.8 | 27 29 —44.1 |... 359 .0 29 354 |—38.2 52 
9,000_. | 309 |—45.1 26 306 |—44.2 27 317 |—37.8 | 27 29 —50.7 310 .| 27 306 |—44.6 
265 |—50.4 26 | 263 |—49.1 |....| 27 | 274 |—44.4 28 —54.8 7 -| 26 | 263 |—49.6 
| 227 |—54.2 26 226 |—52.8 27 235 |—50.2 28 —56.4 229 .| 26 225 |—52.9 |-_- 
194 |—55.8 -| 25 | 193 |—53.9 26 201 |—54.5 28 — 56.0 196 -| 25 193 |—55.1 
166 |—56.5 | 24 165 |—55.0 | 25 172 |—57.4 25 —55.4 167 .| B 164 |—56.2 
14,000 Bol 142 |—57.1 20 141 |—56.4 25 147 |—60.7 |. 19 —55.5 143 .| B 140 |—57.3 
FC a= | 121 |—57.9 -| 17 120 |—57.5 25 124 |—63.1 —56. 1 121 22 120 |—58.3 
103 9 .| 15 102 |—58.3 21 105 |—65.8 7 —56.9 103 .| 20 102 |—59. 2 |- 
17,000 88 |—59.9 --| 10 87 |—58.4 90 |—67.3 13 87 |—59.8 |. 
1 
Lake La. Miami, Fla. (4 m.) Norfolk, Va.'? (10 m.) |Oakland, Calif. (2 m.) 
mol | & | & | & § | & 6 | & 
| 1, 018 11.6 | 84 | 25 0.0 | 76 | 31 966 4.2 | 89 90 78 | 22 |1,021 1, 016 10.9 
| "Taper | 960 | 11.9 | 72} 25 958 -1 | 65} 31 954 4.2) 88 s4 22 960 957 9. 6 
 "_ =e 904 10.2 | 64 | 25 900 —.6 | 59} 31 897 3.2 | 82 80 22 903 901 7.2 
it Fee 13 852 9.1 | 57 | 25 845 | —1.5 | 54} 31 843 1.0 | 80 7 849 S48 4.8 
2,000__ : 801 8.2 | 51 | 25 794 | —2.5 | 51 | 31 792 | —1.9 | 79 64 7 797 2.3 
lO TE EE 754 6.4 | 49 | 25 745 | —4.3 | 47 | 31 744 | —4.7 | 76 56 750 ea 749 —.4 
709 | 44} 25 699 | —6.5 | 46 | 31 697 | —7.7 | 69 53 704 7 —3.5 
4,000 626 | —1.2 | 40 25 614 |—11.5 | 44 | 29 612 |—13.7 | 65 | 30 50 620 3: 619 | —8.9 
5,000. 552 | —7.5 | 40 | 25 538 |—17.5 | 38 | 29 536 |—19.9 | 60 | 30 48 544 544 |—15.0 
484 |—14.7 | 40 | 25 470 24.4 32 | 29 468 |—26.6 | 56 | 30 46 | 25 | 478 |—18.8 | 34 476 |—21.6 
424 |—22.0| 40 | 25| 409 |—31.7 | 34 | 29] 406 |—34.0 30 43 | 20| 417 |—25.5 | 414 |—28.6 
369 |—29.2 40 | 25 354 |—38. 5 |_- 29 351 |—41.3 29 18] 362 |—32.6 | 37 360 |—35. 5 
320 |—36.4 40 | 25 305 |—44.4 |____| 29 302 |—47.6 29 311 |—42. 5 
10,600........ 277 |—43. 2 |....| 25 263 |—50.1 28 260 |—52.8 29 268 |—48.5 
11,000 238 |—49.9 |. 24 226 |—54.5 |__._| 28 223 |—55.8 29 230 |—53.2 |. 
| 203 |—56.0 |. 24 193 | — 56. 3 190 |—56.7 29 2. A 197 |—55.6 
173 |—60.7 |. 21 166 |—56.9 ..| 24 162 |—56.6 29 168 |—56.1 
147 |—64. 2 --| 19 141 |—58.2 138 |—56.8 29 143 |—56. 6 
| 24 125 |—67.7 14 120 |—59.4 |____| 19 118 |—57.8 29 122 |—57.6 
21 106 |—70.2 |....| 11 102 |— 60.7 100 |—57.8 27 104 |—59. 5 |. 
$9 |—71.1 6 86 |—61.7 |___. 87 |—58.2 19 eee 88 |—60.5 |. 
Oklahoma City, Okla. Omaha, Nebr. Pensacola, Fla.! St. Louis, Mo . Paul, Minn. 
. (391 m.) (301 m.) 24 m.) (171 m.) (225 m.) 
Surface. 972} 4.9! 80} 981; —0.6| 81] 23] 1,018] 13.2 9.7 29 —28 30} 998} 3.2) 79 989} —2.9] 84 
Pee 31 959 5.9] 74) 31 957 .4| 73) 23 962 12.0 13.3 29 —3.0 30 958 3.6) 75 956} —3.5) 83 
Tae 31 902 5.6) 63) 31 899 .7| 63) 23 906 10.6 12.0 29 —4.6 30 901 2.3) 73 897} —3.1) 76 
31; 849} 4.9] 31) 845 23] 854) 10.1 9.2 29 —5.7 29} 1.8] 66 842} —3.3| 68 
2,000 31 798 3.6) 48) 31 793} —1.1} 52) 23 SO4 9.3 6.1 29 —6.9 29 796 58 7%; —3.6| 59 
RSs 31 750 1.9} 40) 3 745| —2.7| 50) 23 756 6.8 3.1 29 —8.4 29 747 -l| 5&4 742} —5.4) 54 
31 705 —.1) 31 699} —4.6| 48) 23 711 4.0 .4 29 —10.7 29 702 —7.5) 49 
31 621} —6.0) 33) 31 615| —10.3| 46) 22 628; —2.1 29 —5.1 29 —16.0 29 618 Le 611}; —12.9) 49 
5,000__ 29 —12.3) 30) 31 539} —16.7| 42) 22 554) —8.2 28 —11.5 29 —22.2 29 543 .5 535| —18.9] 47 
| 29 —19.1) 29) 30 472; —23.4| 40) 21 486) —14.8 28 —18.6 29 —28.4 28 474 .2 467| —25.9) 46 
28 418} —26.4) 29) 29 410} —30.9} 38) 20 425; —21.5 27 —25.8 29 —34.8 27 414 406; —33.1} 45 
28| —33.2| 29] 28] 355] —38.1/ 36| 12] —28.5 27 —33.2 28 —40.9 359 —40. 
9,000__... 27 314) —39.7) 29) 25 307| 11 320) —35.8 26 —40. 3). 27 —46. 5) 310 —47.0 
27 271| —45.6}....| 21 264; —49.9)..._| 10 277| —43.6 25 —46. 2 27 —50. 3) _- 267 259; —51.8 
11,000 27 233) —51.1 20 —53. 9 238) —51. 4). 25 — 50.7) 26 —53. 1) _- 229 222) —54.1 
26 199) —55. 17 193) —54. 8 204| —59.3 24 —53. 8} 26 — 54. 8) 196 = 190} —53.9 
24 —57.6}....| 14 165| —54. 9} ___- 172} —65. 9 23 — 56. 1) 23 —55. 7|_- 167 163) —53.7 
145| 13] 22 —57. 9]. 21 143 139) —53.8 
21; 123} 10) 20 —59. 4]. 15 59. 121 119| —54.6 
16,000..........| 17] 105) 1208) 17 —61. 1). 8 —59. 103 102) —54.6 


See footnotes at end of table. 
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TABLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centrigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during December 1941—Continued 


San Antonio, Tex. San Diego, Calif. Sault Ste. Marie, Seattle, Wash.! Spokane, Wash. Washington, D. C. Anchorage, Alaska 
(174 m.} (19 m.) Mich. (221 m.) (27 m.) (598 m.) (25 m.) (42 m.) 
(meters), 8 | 28) g § | & § | & § | & IES 
| | | | 
31 | 998| 11.5] 81 | 27 |1,014] 13.5 | 84] 31] 988| 46 | 83 | 31 | 0.1 | 88| 29 /1,017| 4.0] 73 31 | 995 | —7.9| 85 
31] 961 | 128] 71 | 27| 957] 12.8] 60] 31] 954) —5.3| 88/20| 1.9 73 29| 959; 3.9] 64| 31| 939| 75 
31} 905 | 11.6 | 66) 27} 10.7] 50| 31) 895 | —6.4| 86 | 806 | —1.1 | 78| 31) 897 | —1.0| 87 | 29| 902/ 1.9] 63| 31| 881) 68 
31 | 853| 9<8| 57| 27] 810 | 84/42/31 | 840 | -6.4) 78 | 20| 840 | —3.9/ 81/31 | 842) —3.3| 85 | 848 .6| 61) 31| 826 | 7 
31] 802} 8.2) 5 31| 787| —7.7| 74/|20| 789| 31| —5.8/ 82| 29| 7 —.6| 58 | 31| 775 |—11.4| 74 
31] 7 7.1|43|27| 4.0|31| 738| 70| 20| 740| —9.3| 75|31| 741 | —8.0| 78 | 29) 748 | 53/31) 725 |-14.3) 75 
te 31] 710; 5.0/ 39] 27) 706/ 29/31 | 692 |—11.5| 63 | 20| 693 |-12.3| 70/ 31 | 695 |-10.5 | 74| 29| 702 | —3.9| 48| 30| 679 |-17.1| 7: 
31} —.6| 27] 623 | —4.4 27] 31] 606 |—16.6 | 65 | 20| 607 |-18.5 | 58 | 31 | 609 |-16.2| 68 | 29| 618 |—10.0 | 45 | 30 | 593 |-23.3| 69 
31 | 553 | —7.3 | 31 | 548 |—10.8 | 27 | 30| 531 |—22.6/| 61 | 20| 530 |—24.6 | 58 | 533 65 | 29| 542 |-15.5| 42| 20| 516 |—29.7/ 67 
31 | 486 |—13.7 |} 30 | 26| 480 |—18.3 | 31 | 462 |—29.4| 60/19| 462 |—31.1 61 | 30 | 464 |—29.0 | 62 | 29 | 474 |-22.3 | 42| 28 | 448 |-36.4| 65 
30 | 425 |—20.7 | 27 | 26 | 419 |—25.1 | 37 | 30 | 401 |—36.4 | 60 | 18 | 400 |~37.7 | 67 | 30 | 402 |—36.5 | 50 | 27 | 413 |-20.4 | 40 | 28) 387 |—43.2 |... 
30 | 371 |—27.6| 26 | 24 | 364 |—33.3|....| 29] 346 17] 345 |—44.5 98] 348 |—43.8 | 27 | 358 |—36.9 | 39 | 28| 333 |—49.5 
30 | 322 |-34.5 | 26 | 23 | 315 |—40.7 28 | 298 |—48.5 16 | 297 —49.8 | _..| 28 | 209 |—49.7 | 27 | 300|—42.3|....| 27] 286 |—54.3 
28 | 278 |—41.3 |....| 22] 271 |—47.2 25 | 256 |—52.2|....| 15 | 254 /—53.1|....| 27| 256 | 26 | 266 |—48.4 |27| 244 |—56.2 
27 | 240 |—48.0|....| 20| 233 |—52.7 23 | 220 |—53.6 |....| 14 | 218 |—53.5 | 27 | 220 |—55.5 26 | 229 |—54.0 | 25 | 209 |—55.0 
27 —54.1}....1 19} 199 |—56.5|....| 22] 188 |—54.1 13 | 187 |—51.7 | 25 | 188 |—55.0|. 26| 195 |—57.4 | 24] 178 |—54.6 
26 | 175 |—59.2 17 | 170 |—59.9 |....| 161 |—54.9 13} 160 |—51.5 | 2 | 160 |—54.1 | 24| 166 |—50.4|....| 23 | 152 |—53.2 
25 | 149 |—62.8 9| 145 |-61.6 19 | 137 |—55.9 137 —52.6 | 24| 137 |—54.6 | 21 | 142 |—60.7 | 21 | 130 |—52.7 
22 | 127 |-65.8 8 | 123 |—63.1 -| 9] 117 |—56.3 7| 117 |—53.3 | 2 | 118 |—55.2 16| 120 |—63.5|....| 16] 111 |—52.0 
19 | 107 |—68.2 |- 6| 104 5 | 100 |—56.7 | 11 | 100 |—55.7 192|—65.6|...| 8| 95 |—81.2 
| | | 
LATE FOR REPORTS NOVEMBER 1941 
Fairbanks, A Juneau, Alaska Ketchikan, Alaska San Juan, P. R. Swan Island, West Pearl Harbor, T. H. Swan Island, West 
56 m.) (49 m.) (26 m.) (15 m.) Indies (10 m.) (7 m.) Indies (10 m.) 
= | | 
Altitude |S 45 4 |s isd 2 is e is | 
| & | & 6 | & 8 | & 65 | & 6 | & E | & 
| 
Surface. 31 | 986 |—18.5 | 78 | 31 |1,000 | —0.9 | 82 | 28 83 | 28 1,014 | 24.0 | 31 26.0 84 | 24 |1, 014 | 23.1 | 80 | 30 1012 26.2} 80 
31 | 943 |—13.7 31 | 945 | —3.2| 80 | 28 | 946 | ~0.2| 84 | 28) 960) 21.9/ 90/31) 957 | 23.1 | 87 | 948 | 203) 78) 958 | 2.3) 83 
31 | 883 |—11.5 | 74 | 31 | 887 | —5.5 | 80 | 28) 889 | 82| 28) | 188) 88) 31) 904) 17.6 | 78 30 | 904 | 20.3] 79 
31 | 827 |—11.1 | 69 | 31} 832 | —7.8 | 80 | 28) 834) —5.8| 79 | 856) 15.7 | 85 | 31) 853) 17.4) 81 24) 853) 15.5 | 68) 30 853) 17.6) 75 
31 | 775 |—13.5 | 67 | 30 | 780 |—10.0 | 78 | 28 | 782| —84 | 75 | 28| 806| 13.0 | 80 | 31 | 15.0 | 76 | 24| 804) 14.7 46 | 30) 804) 148) 74 
31 | 725 |-16.2 | 66 | 29| 730 |-12.7 | 77 | 27 | 733 |—11.0 | 69 | 28| 759 | 1.1 | 65 | 758 | 128 69) 24) 758| 132) 34) 30) 758) 123] 70 
31 | 678 |—19.2 | 63 | 29| 684 |-15.6 | 69 | 27 | 687 |—14.0 | 65 | 28 715| 9.1 52/31) 714| 10.4/ 62/24) 29/ 30| 714| 10.3] 60 
31 | 592 |—25.5 | 62| 27 | 598 |—22.0 | 67 | 27| 601 |—20.0 | 61 | 28 | 633 3.9 | 40| 30) 633) 5.9 47 | 24 | 632) 51 | 29) 30) 633 | 5.7| 83 
30 | 515 |—32.0 | 60 | 27 | 521 |—28.2 | 67 | 27 | 524 |-26.3/ 61 | 27 | 560 | 83 | 20 | 560 | 0.7 41 | -0.7/ 30/30) 0.7) 48 
28 | 446 |—38.9 | 59 | 24 | 453 |—33.8 | 65 | 26| 456 |—32.8 | 60 | 27| 493 | —7.0/ 29/ 28| 494 | —5.2/ 39| 24| 491 | —7.4| 30| 29| 484| 45 
27 | 385 |—45.6 |....| 20 | 301 |—40.7 24 | 304 |-39.1 | 61 | 26 | 433 |-13.5 | 26| 28 | 434 |—11.5 | 38 | 23| 432 |-14.1 | 20 | 434 4 | 43 
22 | 330 |—51.6 |....| 20 | 337 |—46.3 |....| 22 | 340 |—44.8 |...| 24) 379 |-20.3 | 24 | 28 | 381 |—18.5 | 37 | 378 ~21.0 | 24 29 | 380 |-181! 41 
20 | 283 |—56.4 18 | 289 |—50.8 20| 292 26 | 330 |-27.5 | 23 | 28 | 332 |—25.8 | 37| 22 | 329 |-28.6 | 22/ 332 |-25.1 39 
19 | 241 |—58.8 18 | 248 |—53.3 |....| 18 | 251 |—51.8 | 23 | 287 |—34.8 | 22 | 27 | 289 |-33.3 | 36 | 21 | 286 |-35.6|....| 29 | 289 |-322) 38 
16 | 206 |—58.7 |..../ 16 | 212 |—53.9 16 | 215 |—53.4 23 | 248 |—42.3 26 | 249 |—-40.9 | 18 | 247 |—423 |....| 28 | 250 |—39.9 
13 | 175 |—57.5 |----| 15 | 181 |—54.0 |---| 14] 184 |—53.0 23 | 214 |—49.7 |---| 26 | 216 |—48.3 |.) 13 | 213 |—49.4 | 27 | 216 |—47.7 
10 | 150 |—56.3 11 | 154 |—51.8 |...) 12 | 157 |—52.7 23 | 183 |—56.8 25 | 184 |—55.8 |....| 10 | 182 —56.2|_...| 26 | 185 |—55.7 
8 | 128 |—55.5 |-...| 8 | 132 |—51.4|....| 8] 134 |—52.4 |....| 22 | 156 |—63.8 |....| 25 | 158 |—63.1 |. 9} 155 |—63.4 |....| 25 | 158 |—63.7 
6] 109 |—55.5|-...| 5| 112 ----| 15 |—51.9 21 | 132 |—69.8 |-...| 25 | 134 |—69.9 5| 132 = 00.6 | 246] 134 |—71.5 | 
| | 


1U. 8.Nav None of the means included in this table are based on less than 15 surface or 5 standard 


Airplane level observations. 
je o . , Number of observations refers to pressure only as temperature and humidity data are 
Note.—All observations taken at 11 p. m. 75th meridian time, except at Lakehurst, —_ missing for some observations at certain levels, also, the humidity data are not used in 
N. J. where they are taken near 5 a. m., at Norfolk, Va., and Seattle, Wash. where they _— daily observations when the temperature is below —40.0° C. 
ag taken at about 6a. m. and at Pearl Harbor, T. H., Coco Solo, C. Z., and St. Thomas, 
. about 7 a. m. 
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TaBLE 3.—Mazimum free air wind velocities (m. p. s.), for different sections of the United States based on pilot balloon observations during 


369 


ecember 1941 
Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
3 Station 8 3 Station 3 3° Station 
= aA {4 a |< 14 = A 14 
Northeast 43.1| WNW 1,910 | 4 | Caribou, 51.6 | WSW-.-_| 4,800 | 26 | Pittsburgh, Pa__...- 57.5 | NW_.... 5,650 | 21 | Portland, Maine. 
East-Central 43.6 | SW_..-- 1, 150 | 22 Louisville, 50.6 | NNW 4,170 | 6] Knoxville, Tenn....|| 81.8 | WSW 7,410 | 26 | Huntington, W. Va. 
Southeast #____..../ 34.5 | WSW 1,910 | 23 | Birmingham, Ala--..|| 46.6 | NNW-..| 4,020 6) Atlanta, Ga_.......- 66.0 | WNW-.| 11,020 | 31 | Jacksonville, Fla. 
North-Central 4_...| 50.4 | SW___.. 1,570 | 3 | Marquette, Mich...|| 47.2 | WNW-./| 4,610 | 13 | LaCrosse, 8,740 | 5 | Fargo, N. Dak. 
Central § 43.5 | SSW 1,110} 4] Omaha, Nebr....... 61.2 | NW..... 4,710 | 8 | Des Moines, lowa...|| 73.6 | W___. 12,470 | 6 Wichita, Kans. 
South-Central ¢__..| 37.6 | WSW 1,900 | 25 | Houston, Tex_.._._- 44.4) SW 3, 690 | 25 | Waco, Tex_......... 84.0} WSW 9,970 | § | Oklahoma City, Okla. 
Northwest 7_....... 36.1 Wsw 2,480 | 19 | Great Falls, Mont__|| 45.0 | WSW 2,840 | 19 | Great Falls, Mont__|/ 62.0 | WNW 8, 230 | 18 | Great Falls, Mont. 
West-Central 42.6 | SW__... 2,420 | 3 Casper, 52.6 5,000 | 16 66.0 | NNW 12,770 | Pueblo, Colo. 
Southwest 48.8 | NW....- , 390 | 24 | Burbank, Calif....._|| 47.5 | WNW--| 4,220 | 25) El Paso, 77.6 | W.... 7,380 | Albuquerque, N. Mex. 


1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, and northern Ohio. 

2 Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, eastern 
Tennessee, and North Carolina. 

3 South Carolina, Georgia, Florida, and Alabama. 

4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 

5 Indiana, Illinois, lowa, Nebraska, Kansas, and Missouri. 


AEROLOGICAL SUMMARY FOR THE YEAR 1941 
By Homer D. Dyck 


At the end of 1941, radiosonde observations were being 
taken at a total of 40 Weather Bureau stations. This 
number included 29 in the United States, 7 in Alaska, 1 
at San Juan, P. R., 1 at Swan Island, and 2 on ships at 
sea. In addition, 5 Navy stations were taking radiosonde 
observations and 3 Navy stations were taking airplane 
observations. At the end of the previous year there were 
26 Weather Bureau stations taking radiosonde observa- 
tions while the number of Navy stations was the same. 

Beginning in April, observations were taken twice a day 
at all Weather Bureau radiosonde stations in the United 
States. The customary special upper air observations 
were taken during the hurricane season at selected stations 
in the United States and West Indies. Radiosonde 
observations on board Coast Guard cutters were continued 
in 1941. 

Monthly mean values of temperature, pressure, and 
relative humidity for all the standrd levels of the free air 
have been published each month as table 1 under Aero- 
logical Observations in the MonraHiy WEATHER REVIEW. 

Table 1 for the year 1941, tabulates annual mean pres- 
sures, temperatures and relative humidities for all stations 
for which such data were available. The annual mean 
values shown in table 1 are computed by averaging mean 
monthly values so that data for each month are given the 
same weight. The number of observations for each month 
and level may be found by referring to the previously 
published monthly tables. 

Annual mean values for both 1940 and 1941 are avail- 
able for 18 stations in the United States. These stations 
are shown in the annual table No. 1 for each of these 2 
years and are as follows: Bismarck, N. Dak., Charleston, 
S. C., Denver, Colo., El Paso, Tex., Ely, Nev., Lakehurst, 
N. J., Medford, Oreg., Nashville, Tenn., Norfolk, Va., 
Oakland, Calif., Oklahoma City, Okla., Omaha, Nebr., 
Pensacola, Fla., Phoenix, Ariz., San Diego, Calif., Sault 
Ste. Marie, Mich., Seattle, Wash., and Washington, D. C. 

Based on available annual mean values it is found that 
up to about 10,000 meters, temperatures were higher in 
1941 than in 1940 east of the Rocky Mountains and lower 
to the west of them. Above 10,000 meters temperatures 
were generally higher in 1941 than in 1940 over all parts 
of the country. It may be noted that surface tempera- 


tures in 1940 averaged above normal over the western 
440143—42——2 


on Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western 
nnessee. 
7 Montana, Idaho, Washington, and Oregon. 
§ Wyoming, Colorado, Utah, northern Nevada, and northern California. 
Te Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
exas. 


half of the country and below normal over the eastern half 
whereas in 1941 temperatures averaged above normal over 
the entire country. 

Annual mean relative humidities were generally higher 
in 1941 than in 1940 over the western half of the country 
and lower over the eastern half up to about 4,000 meters. 
In this connection it may be noted that although precipita- 
tion was above normal over the western half of the country 
in 1940, it was even greater in 1941, while in the East, 
although precipitation was nearly normal in 1940, it was 
considerably below normal in 1941. It may be said then 
that conditions leading to heavy precipitation over the 
western half of the country and low precipitation over the 
eastern half were intensified in 1941. 

Following much the same pattern as shown by the 
comparisons of 1940 and 1941 temperatures and relative 
humidities, mean annual pressures for 1941 were higher 
than in 1940 over the eastern half of the country and lower 
over the western half up to about 13,000 meters. From 
13,000 to 17,000 meters pressures averaged the same or 
higher than in 1940. 

At the end of 1941, the Weather Bureau had 143 pilot- 
balloon stations of which 129 were in the United States, 
11 in Alaska, 1 in Swan Island, 1 in Puerto Rico and 1 in 
Hawaii. This represented an increase of 11 stations over 
a year ago. All pilot balloon stations were using helium 
gas for inflation and nearly all stations in the United States 
were making 4 observations daily. 

At the end of the year 51 stations were using 100-gram 
balloons for the 5 p. m. (E. 8S. T.) observations, represent- 
ing an increase of 10 for the year. The higher ascensionai 
rate of these balloons permits observations of winds at 
much higher levels than with the use of the 30-gram 
balloons. 

Plans for reducing radiosonde data to punch cards 
were completed during the year as well as plans for con- 
tinuation of punching of current pilot balloon and radio- 
sonde data. 

The lowest observed free-air temperature in the United 
States during 1941 was —87.9° C. observed over Miami, 
Fla., on January 2, at a height of 16,900 meters (about 12 
miles) above sea level. 

Monthly resultant wind directions and velocities have 
been computed for the 1,500 and 3,000 m. levels from the 
5 a. m. (E. S. T.) observations for all stations and have 
been shown each month in the Montaity WEATHER 
Review on charts VIII and IX. Similar 5 p. m. result- 


\ 
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ants have been computed for the 5,000 and 10,000 meter 
levels and shown on charts X and XI. Monthly result- 
ants (5. p. m., E. S. T.) have also been computed for all 
standard levels at 39 selected stations. These result- 
ants have been published regularly in the Review as 
table 2 of the Aerological Summary. 

The 1941 annual 5 p. m., resultants are shown in table 2 
for the selected list of stations. At most of the standard 
levels up to and including 4,000 meters, a turning to 
southward from 1940 was noted. Exceptions were a 
turning to northward from the previous year over Cali- 
fornia and in the Northeast. It may be noted at this 
point that mean surface temperatures for the United 
States as a whole were higher in 1941 than in 1940. 

At standard levels from the surface up to about 3,000 
meters annual wind resultant velocities had a tendency 
to be lower in 1941 than in 1940 over the Southeastern 
States and the West and higher over the remainder of 
the country. 

Table 3 shows the maximum free-air wind velocities and 
their directions for various sections of the United States 
during the year 1941 as determined by pilot balloon 
observations. The extreme velocity for the year was 91.6 


DrceMBER 1941 


meters per second (205 miles per hour). During the last 
5 years the extreme wind velocity for the year occurred 
in the layer above 5,000 meters. The highest velocity 
during the last 5 years was 98.4 m. p. s. (220 miles per hour) 
recorded in November 1940. In the layer between 2,500 
and 5,000 meters the highest velocity in the last 5 years 
occurred in February 1941. (See Table 3.) The highest 
velocity in the layer below 2,500 meters during the 5-year 
period was 63.3 m. p. s. (142 miles per hour) in June 1938. 

Table 4 gives a tabulation by months of the altitude of 
the level at which a mean temperature of 0° C. was 
observed at all stations making either airplane or radio- 
sonde observations. The level of mean freezing tempera- 
tures was highest over the northern half of the country in 
July and over the southern half in August. This level 
reached a mean maximum altitude over Phoenix, Ariz., 
and San Antonio, Tex., in August when it was at an 
altitude of 5,100 meters (about 3.2 miles). 

A more detailed comparison of upper air conditions of 
the years 1940 and 1941 can be made by reference to the 
1940 Annual Summary of Aerological Chasvelienis which 
was published in the Montaity Weatuer Review for 
December 1940. 


TaBLe 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during year 1941 


Stations and elevations in meters above sea level 
Atlanta, Ga. Bismarck, N. Dak. Brownsville, Tex. Buffalo, N. Y. Charleston, 8. C. Denver, Colo. El Paso, Tex. 
(300 m..) (505 m. (6 m.) (221 m.) (14m. (1, 616 m.) (1, 193 m.) 
15.0} 76] 363} 956] 4.8] 79] 366] 1,015] 20.9] 90] 348} 990) 7.3] 79] 365] 1,016} 15.3] 88] 355} §38| 7.2) 69) 355] 882) 15.5] 56 
14.4} 66| 362} 900} 70] 366) 904) 17.7] 901) 72] 365] 13.9} 
12.0} 64] 362) 847] 5.1] 67| 366] 853} 15.7| 67| 847)  3.2| 70] 365) 11.4) 62). 
9.7| 362} 796, 32] 64] 366) 804) 13.7) 60) 347) 796, 1.2) 67| 365] 803) 9.0! 58) 354) 800} 8 5| 61| 802} 12.9) 51 
7.2| 57| 362) .7| 62/366] «11.4! 54) 346) 748) —1.0| 63| 756] 6.7| 53/353] 752) 57| 355) 9.6| 51 
4.5) 362) 703) —2.0) 61) 365) 713) 8.8| 51 345) 702) —3.2) 59] 364) 711) 4.2) 50] 353/707) 2.6) 355) 710) 6.1) 52 
—0.9| 358) 619) —7.9] 58) 362) 632) 29 48) 340, 618} —8 2) 53| 362} —1.1) 46) 349) 624) —4.4) 58] 352) 628) —0.7| 53 
—6.6| 46] 358} —14.3] 55] 361] 558) —3.4| 47| 335) 543) —14.1| 49] 554] —7.0| 44] 345] 549) —11.4] 58] 350} 554) —7.3] 51 
—12.8| 42] 476) —21.1| 52 491; —10.1| 45] 332} —20.6| 47| 353) 486) —13.4| 336) 481| —18.3| 55] 346] 486) —14.0| 48 
—19.5| 356} 415) —28.2| 51] 351] 430) —16.9} 43) 327) —27.6| 44] 351; 426) —20.1| 334) 420) —25.4) 51/ 340} 426) —21.1] 44 
--26.5|....| 352} 347] 376] —23.8] 41] 319] 360) —34.6)_...| 348] 371) —27.3| 40] 328] 365] —33.0) 48] 337] 371] —27.8| 42 
—33.5|....| 347| 311] 340] 327) —31.0| 40] 311; 311) —41.3].---| 345] 322} —34.8| 38| 318] —40.3/..__| 333] 322] —34.9] 42 
—40. 5|....| 344] 268] —49.0|_-.-| 336} 284) 300] 268] 341] 279] —42.1|_...| 306] 272) 326] 278] —42.1|_.-- 
_.--| 230) —53.2|....| 326} 245] 292) 230) 339] 240] —49.0]....| 200] 234) 325] 240) —48.5)_... 
381] 196] 317} 210] —52.2'____| 280] —53.9)__- —54.7|....| 280} 200] 321] 206] —53. 
.-.-| 327] 168] —55.3|--.-| 307) 180] —57.6|_...| 270] 168) —59.4/_.._| 264] 171] —57.1|----| 311] 176] —57.9]_--- 
318} 144] 208] 153) —63.9|_...] 253] 144] 318] 149] —63.2|_._.| 251] 146] —58.7|_---| 305] 150] 
295} 122] —56.6]_...| 284) 130] —68.5 231/ 123) —58.8|....| 306] —66.4|..._| 237] 124) —60.4|_.._| 298} 127] —64.9]_... 
265} 105} —57.2|....| 258) 110) —71.7 206} 104) —59.4|____| 286, 207} 106} —61.3|_.-.| 279] 108} —66.9|_... 
202) 90} —52.6)....| 222} 93) —72.6 173} —59.1)...-| 256} 171] 90} —61.3|_...| 257} 91) 


See footnotes at end of table. 
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TaBLe 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during year 1941—Continued 


Ely, Nev. (1,908 m.) Great Falls, Mont. Lakehurst, N+ J.1 Medford, Oreg. Miami, Fla. (4 m.) Nashville, Tenn. Norfolk, Va.!? 
(1,127 m.) 39 m. (401 m.) (180 m.) (10 m.) 
m.s.l. |S! | sss 3 PSs! 3 2/53 3 Biss 3 Biss 3 bes 
Surface. 364} 809| 69 6.9] 62353 | 1012/ 7.9] 80 |363/ 968] 11.8 | 71 [362 | 1017] 20.8/ 89 (365 | 997| 13.7] 75 |283| 1019| 129] 77 
| 958 | 8&7] 70/363! 956 | 12.5 | 69 960/ 19.9] 85 [365| 960/ 14.5/| 68 [283] 961 | 13.2] 62 
-...|853 | 901 | 6.9 | 66 | 901 10.9 | 65 [362 | 17.0 | 81 |365| 904 | 12.0 | 68 110] 58 
363 | 847 | 59 |353| 848| 49 62 /363| 848| 7.9 | 67/362] 855| 14.4] 74 [364] 9.6 67 8&8! 55 
364 | | 65 |362| 797| 4.5] 58|353| 797| 28] 59/363] 798{ 4.9] 69 805| 122] 66 \364/ g02| 64 [282 802} 6.6) 53 
364 | 5.0| 60 (361| 749| 1.3 | 50/353] 0.7| 56 /363| 750| 20 | 66 758| 58 |363| 754 | 60 7 4.3] 49 
a 364 707 | 1.6 | 59 |360 7 —2.0 | 60 |353 7 —1.7 | 53 |363 705 | —0.8 | 61 |362 714 7.5 | 53 |362 709 2.4 | 57 |27 709 1.8 45 
363 | 624 | —5.2| 58/359) 620 | —8.4| 61 |351 | 620 | —6.9| 49 |360| 621 | —6.7 | 55 |360| 21 47 |356| 626| —3.0| 50/273) 625| -3.6| 4) 
362 | 549 |—-12.1 | 56 [359] 544 |—14.9 | 58 [347] 544 |-12.6 | 46/350 | 546 |—13.1 | 51/357] 558 | —3.8| 45 [351 | 5651 | —8.8 | 46/224 | 550 |-10.0| 36 
6,000........... 361} 480 |—19.1 | 53 357 | 476 |—21.6 | 55 |339 | 477 |-18.9 | 45 | 478 |—20.0 | 49 [352 | 491 |—10.0 | 43 [341 | 484 |—15.2 | 43 
[361 | 419 |—26.3 | 51 |357 | 415 |—28.8 | 54 | 416 |—25.6 | 47 | 417 |—27.3 | 48 |350 | 430 |—16.7 | 42 (329) 423 |—21.9 41 “4 
8, 357 | 364 |—33.7 | 50 [351 | 360 |—36.3 |_.../331 | 362 |—32.5 |..../353 | 362 |—34.8 | 47 [346 | 376 |—23.6 | 41 | 368 |—29.1 | 40 
249 | 315 |—41.0 |_.../350 | 311 |—43.6 | 313 |—39.3 |..../353 | 312 |—42. 2 345 | 327 |—30.8 | 40 |314 | 320 
i344 | 272 |—47.8 7 |—50.2 |_.-|316 | 270 |—45.3 |_..-|350 | 260 (—48.7 |.._|340 | 234 |—38.3 276 |—43.0 
| 233 229 | 233 |-50.3 | 231 |—53.4 | 245 | 238 |—49.2] 
| 199 |—54.9 | 196 |—55.7 190 |—54.2 | 108 |—55.7 | 210 |—53.0 |_.../206 | 204 |—53.9 
| 170 |—56.2 | 167 |—55.3 170 |—57.1 | 169 |—56.0 | 180 |—59.6 | 174 |—57.6 
1315 145 |—57.5 |__..|318 143 |—55.3 |....|261 146 |—59.0 .-|329 144 |—56.5 153 |—65. 5 |..../278 148 |—60.8 
1302 124 |—59.3 |_.._/303 122 |—55.9 |..../231 124 |—60.6 .-|312 123 |—57.3 129 |—70.0 |....|262 126 |—63.3 
16,000.....--.-- 279 | 106 |—60.5 | 104 |—56.7 |----|201 | 106 |—61.3 |--.-|273 | 105 |—58.1 | 109 |—72.7 | 107 |—64.9 
17,000...-...--. (298 | 90 80 90 90 | 92 91 ; 
18,000........-. rad 76 | 76 |—53.3 | 78 |—70.1 | 77 |—68.5 
St. Paul, Minn, (224 m.) | San Diego, Calif.1 (19 m,) | Sault Ste, Marie, Mich.| seattle Wash.t (27 m.) | Spokane, Wash. (598m.)| Weshington, D. 
zo| | |jemizo| & |] |] jemizol | jemi zo & zs 
989} 7.4/ 80] 342 /1,012| 167/82) 366] 9899) 38/84) 336 |1,013/ 11.5/80| 365/ 95| 85 | 77] 343 |1,016| 119] 72 
957} 7.2/75| 342/ 956] 153/72) 366] 956| 44/80] 336) 10.1) 74) ...-| 343 1.7 | 65 
900} 60/72] 901] 57| 366| 899| 28/76) 901 7.4|73| 365| 900; 92/69) 343| 903) 64 
847} 4.7/69| 127/47) 845 .9|73| 335| 44/74] 365| 847| 66/65/ 341| 850) 7.1] 63 
79% | 28/65) 342] 800| 10.5| 41| 7 —.9| 70 | 335] 797 1.6|72| 365| 797| 37) 64| 340| 800) 62 
748 .5|61| 341 | 753] 7.8/38| 366 | 745| —3.0| 66| 335| 748) —1.3/ 69] 346 | 749 .1|65| 340] 752) 59 
703 | —1.9| 59] 340] 5.0| 366) —5.4/ 63 | 335| 703| —4.0|65| 362] 703| 64| 340| 707 56 
619| —7.4/ 55 | 333; 626/ —1.0| 32] 613 | —10.6| 334| 618 | —10.0/ 619| —9.2| 61] —5.2/ 52 
544 | —13.4 | 51 551| —7.4/ 32] 355| 540| —16.5 | 56| 333] 542| —16.5| 57] 356| 543 | —15.7/ 58 | 328| 548 | —10.8| 49 
476 | —19.9 | 47| 328 | 484] —14.3 33] 471 | —23.1| 54] 331 | 474| —23.4/ 58| 475 | —225| —17.2| 46 
415 | —26.9| 45 | 322] 424 | —21.5 | 34] 342) 410| —29.9/ 46| 328| 412/ -30.6| 60] 414| —20.8/ 53| 304| —23.9| 45 
361 | —34.1 |....| 283 | 369 | —28.9|....| 337] 356 | —36.9|....| 325 | 358 | —37.8|....| 340] 359 | —37.2| 365 | —30.9 |. 
312 | —41.1 |---| 277 | 320] —36.2]----| 330] 307 | —43.3 319| 309] —44.7|....| 332] 300| —44.3/|....| 279| 316 | —37.9 
269 | —47.3 269 | 276 | —428|-...| 318 | 264| —48.6|....| 313 | 266 | —50.7/....| 323 | 266 | —50.7 270 | 275 | —43.9 |. 
231 | —51.7 248 | 238 | —48.5 312] 227 | —520|-...| 307| 228 | —54.5|....| 314 | 228 | —54.8 
198 | —54.0 233] 204] —53.4 |---| 208] 194] 195 | —55.4]....| 302] 195 | —55.7 
169 | —55.5 205 | 174 | —57.1 |---| 286] 166 | —55.2|_...| 284] 167| —55.0|....| 289] 167 | —54.9 |. 
144 | —56.5 |---| 173 | 149 | 258 | 142] 268 | 143 | —55.1]....| 274] 142] —54.8 |. 
123 | —57.1 |__| 142] 127] —62.8|-...| 228 | 121 | 122] —55.4]....) 257] 122] 
105 | —57.6 |---| 122] 108 | —65.4|-.-.| 192] 103 | —57.2|....| 105 | 218 | 104) —85.7 
.-.-| 132] 88 | —57.0/....| 170] 89] —86.5 89 | 


See footnotes at end of table. 
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Tasie 1. Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by 
airplanes and radiosondes during year 1941—-Continued 


Stations and elevations in meters above sea level 

Oakland, Calif. (2m.) | Oklahoma City, Okl@. | Omaha, Nebr. (301 m.) | Pensacola, Fla.! (24 m.) | Phoenix, Ariz. (339 m.) | Portland, Maine (20 m.) 

n n n 

ZO & ZO & Zo & ZO & Zo & Zo 
365 |1,015 13.5 | 80 | 360 71 13.8 | 80 | 365 | 981 9.9 | 79 | 300 |1,016 19.6 | 78 | 364) 972 17.8 | 62 | 359 |1,012 4.7 | 80 
364 | '958| 13.0 | 72| 360| 958| 146/76] 365| 958| 104/72] 300/961] 17.8|71| 364| 216|48| 350|"954/ 65) 70 
364 | 902 12.4 | 59 | 360 | 904 13.7 | 67 | 365 | 902 9.4 | 67 | 300 | 907 15.7 | 65 | 364] 901 19.6 | 42 | 359 898 4.3 | 68 
364 | 849| 10.3 | 53| 360| s52| 849| 80/62] 300] 855] 134] 62| 364] 850] 350| | 21) 67 
364| 709| 7.6|49| 360| 9.4| 62] 364| 799| 58/60] 300/ 805| 111/57] 364] sor] 124/44) 359/ 703] 0 | 65 
364 | 752 4.8 | 45 | 360 | 755 6.8 | 57 | 364 | 751 3.3 | 58 | 300) 758 8.6 | 54] 364) 754 8.8 45) 358 | 745) —2.2| 63 
364| 20) 42| 350| 39/55/ 706| .7/57| 20] 61| 51| 53/46) 358| 699) 
364 | 624) —4.1/ 39) 355 | —2.0| 51 —5.2| 53} 202/ 631 -7| 48] 350) 627) 43) 355 | 615| 
364 | 549 | —10.6 | 37| 348| —8.2/47/ 548 | —11.3/ 275| 556| —5.2/48| 356| 553| —7.5|40| 350| 540| -15.6| 54 
361 | 481 | —17.6 | 87) 344 | 485 | —14.7/ 44 | 480 —17.9| 45 | 488 | —12.7 485 | —14.3/| 38 | 346 | —22.0| 51 
358 | 420 | —24.9 | 36 | 337 | 424 | —21.6 41 332/ 419 | —25.0/42)| 427 | —19.5 | 47 | 345 | 425 | —21.4/ 36 339) 411 | —29.0/ 50 
354 —32.2| 36 | 329| —28.8| 39 | 327| 364| —323/40| 178| 372| —26.7/46| 342| 370| —28.7| 35| 332| 357 | —35.9 
350 | 316 | —39.4|....| 319 | 320 | —35.8|....| 315] 316 | —30.4|....| 166 | 323} 329] 321 | —35.9]....| 322] 308 | —42.4 
342 | 273 | —46.0 |....| 313 | 277 | —42.5 |---- 272 | —45.7 |----| 147 | 280 | —41.3 |....| 324] 278 | —42.9 |...-| 313 | 265 | —47.8 |----. 
er: 330 | 234 | —51.3 |---| 302| 238 | —48.6 |---| 201 | 234 | 118] 241 | —48.6 315 | 230] —48.1 307 | 228 | 
se 321 | 201 | —54.5 |---| 205 | 204 | —53.6 277 | 200 | —54.1 |---| 96 | 206 | —56.0 305 | 205 | —52.3 296] 195 | 
313 | 171 | —06.2 27 | 176 | —67.4 | | ----| 207 | 176 | —655.7 |....| 279 | 167 | —55.4 }.... 
146 | —57.6 277 | 149 | —60.4 248 | 146 | —57.6 989] 150 | —88.8 257 | 142 | —56.6 
| |....| 07 | | 1.6 |----| 227 | 122 | —57.9 |-... 
261 | 106 | —60.3 241| 108 | —64.4 190] 106 | —@0.6 251 | 108 | 180 | 104 | 
228 | 90 | —60.5 |---| 202] 91] 64.6 169} 90 | gan | 92 | | 


Data only for stations in Continental United States are published in this table. Data 


Nortes.—All data are based on observations during 12 months except at Atlanta for 
_— only 11-months data were available, no observations having been made during for other stations will be published in a later issue. 
anuary. 
At some stations data were missing during 1 or 2 months at higher levels. Data were : — stations. tio 
not published for any level where observations were missing for more than one month in irp. observations. 


the same season or more than 2 months during the year. 


TABLE 2,-—Free-air resultant winds based on pilot balloon observations made near 5 p. m. (75th meridian time) during year 1941. 
given in degrees from North (N=360°, E=90°, S=180°, W=270°) velocities in meters per second 


Directions 


Abilene, | A!buquer-| tianta, | Billings, | Bismarck,| Boise, | PYO*™% | Buffalo, | Burling- | Charles- | Chicago, | Cincin- | Denver, 
Tex. | "Mex Ga. Mont. | N.Dak. | Idaho Tex N.Y. | ton, Vt. | ton, 8. C. . | nati, Ohio | Colo. 
(537 m.) (1,630 m.) (299 m.) (1,095 m.) (512 m.) (866 m.) (7 m.) (220 m.) (132 m.) (17 m.) (192 m.) (152 m.) (1,627 m.) 
Altitude 
m.8.1. Sie Sle Sig Sig Sle Sle Sle Sle Sle Sle Sia 
ISIAIS ISIAISISIAIS ISIAIS 
Surface._.__|351| 183) 2. 1/333) 230) 1. 4/347) 280] 1.0/347| 276) 1. 1/349) 283) 1. 1/348) 315) 1.8/345) 120) 3. 6/355) 259) 3. 4/353) 277) 0. 7/356) 170) 0. 9/340) 266) 1. 3/360) 262) 1.0/353) 56) 0.8 
282) 1. 126) 4. 4/355) 256) 5. 0/353) 265) 2. 7/356; 200) 1. 6/339) 247] 2. 0/360) 252) 2. 
350} 183) 3. 272) 288} 2. 1/348) 313) 1. 6/283) 147) 3. 1/311) 258) 6. 5|332) 279) 5. 1/343) 248) 2. 3/310) 252) 4.0/334| 249) 
330} 201) 3. 277) 2. 61347 281) 3. 4/348) 282) 1.0/248) 170) 2. 3/272) 270) 6. 9/303) 287) 6.8/330) 267) 4.0)271) 259) 5.7|315) 260) 
311) 222) 4. 228} 2. 3/307) 284) 4. 0/342) 277) 3. 1/281] 4.9'345) 250) 1. 6/210) 186) 2. 3/233) 278) 7.8|253) 294) 8.0|308) 269) 5. 3/242) 267) 6. 7/286) 270) 6.6'352| 42) .9 
241) 5. 0/330) 249) 3.0/294| 5. 2/332) 275) 4. 3/251) 279) 6.7|322) 246) 3. 1/190) 201) 2. 302) 8. 8|204) 269) 6. 1/227) 274) 7. 276) 7.9\339) 338) .5 
253} 257) 4. 2/276) 285] 5. 8/300) 275} 6.0/236| 280) 8. 5|304) 250) 3.9)160) 227) 270} 6.8)212) 279) 8. 9/236} 281) 8. 9/323) 279) 2.2 
247| 265 8. 0\279 272) 6. 9}253| 282) 8. 2/250) 276) 7. 8/205) 284/11. 5|268) 251) 5. 2)142) 257) 267) 7. 5|171) 287/10. 2) 5.4 
98] 272/11. 0/225) 270) 10. 4/201) 285/11. 273) 10. 1/167) 283/16. 1/200) 265) 6.9). 280} 9.6 
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year 1941. Directions 


TABLE 2.—Free-air resultant winds based on pilot balloon observaations made near 5 p. m. (75th meridian time) duri 
given in degrees from North (N=860°, E=90°, S=180°, W=270°) velocities in meters per nent Mr, oe 


El Paso Grand Greens- Havre Jackson- | Las Vegas Little Medford. Miami Minnea) Mobile Nashville 
Tex. Mont. | ville, Fla. | Nev. || Rock, Ark.|  Oreg. | Me, Mion, Als.” Tenn.’ 
(1,196 m.) ™ | | 2m) | (767m) | (4m) | (70m) | (79m) | | (65m.,) (8 m.) (194 m_) 
meters 2 
m. a a i a a a a a a § =| a § a § 
Surface.....|363| 241| 1.2|360| 208] 1. 5/359] 293/ 0. 9/342] 261| 1.2/341/ 260] 1.3/350| 1.4/363/ 146] 1. 2/340) 184| 314/ 0.913591 2.2/351/ 245! 1.2/346/ 175] 1.11355| 0.9 
257] [846] 140] 213] 1. 4/339] 313] 1.0/359| 102] 2.8/351| 234) 1.81346) 1.1/355| 240) 1.6 
1,000. 1/339] 261] 3.1/341] 257] 2.8/332) 232) 1. 7/363) 159] 1. 3/322) 227) 2. 4/336! 221/ 0. 6/350) 108 1. 4/313) 244, 2. 248; .3/342| 246) 2.7 
362) 237) 271] 4.4/388] 264] 4. 7/319] 252] 3. 1/362) 186 1. 6/308] 3. 2/332) 208 1. 8/332) 195} 2. 2/291 256) 4.7/314| 302 1. 2/326) 254; 3.3 
360} 244) 2. 2/360) 207) 1. 8/359) 280) 1.3/327) 283) 6.3/325) 268] 5. 8/207) 264) 4. 2/357) 208] 2. 5/204) 255) 4.1 315) 206 3. 0/305 270 1. 1/241) 270} 6. 2/285) 291| 2. 7/297| 260] 4.5 
351} 252) 3. 5/360) 216) 2. 4/350) 243) 2.0/313| 286) 7.8/307| 272) 6. 6/287) 271/ 5.0/349| 224) 3.0/270) 262) 5. 1/286) 212 3. 4/289) 262} 2.0/209) 280) 7. 0/264) 288) 4.1/275| 277) 5.7 
3,000....... 333} 258) 5.0/348) 227) 2. 8/343) 239) 3. 4/204) 287) 9. 2/282) 274) 7.3/277) 272| 6. 2/340) 236) 3. 6|247| 6. 0/272) 226) 3.3/280| 266) 2.4/185| 287) 8.3/238| 285! 5.4/251/ 279 6.5 
301; 262) 7. 7/300) 240) 4. 5/204) 248) 4. 5/267) 287/11. 4/216] 8. 4/238] 272) 7. 7/318) 251| 5. 4/202) 279) 7. 5/233) 250 3. 3/252) 269) 3. 7/135) 277) 7. 5|182| 284) 7.4 
244) 265) 9. 5/249) 247) 6. 9/243) 262) 5. 9/233) 284/13. 2/187) 277) 9. 4/213) 278) 9.0/201| 262) 
6,000 268]11. 9/207} 261| 7. 7|192| 273 7.6|219| 285/15. 7/127| 9.6|198| 279/10. 5/282! 8.9 270] 
New York, | Oakland, | Oklahoma | Omaha, | Phoenix, |Rapid City,| St. Louis, | San Anto- | San_ Diego, Sault Ste. | Seattle, | Spokane, | Washing- 
me Calif. City, Okla Nebr. Ariz. . Dak. Mo. pio, Tex Calif. Mich. Wash fash ton. D 
(5 m.) (8 m.) m (306 m.) | (338m.) | (982m) | | (80m) | | | azm) | | @im) 
a a = a a a a 3 a a = = a a 
ISIAIS ISIAlS ISIAlS 
2. 5/354) 254) 3. 3/328] 183] 2. 1/342] 215| 1. 1/365 247] 0.8/345| 352) 1.81340] 239] 0. 9/352] 107] 2. 1/350! 270 3. 3|307 287| 2. 4/338] 243] 1. 4/334) 1. 21349) 269) 1.9 
4. 6|353) 257) 2.1/328) 182! 2. 5/341) 217) 1. 6/365) 241 ...|340} 246) 117) 2. 7/350) 274) 2. 5/307) 286) 3. 1/338) 206) 1.8) 349| 273; 3.2 
1, 6. 4/326] 258} 1. 9/322) 193] 3. 4/326) 235) 2. 6/365) 227} 1. 3/345) 350) 1. 8/322) 247) 3.4 2.4 , 226] 4.0/315| 205) 3.01334) 212) 2. 1/332) 275) 4.6 
1, 7. 250) 1. 9/307) 222] 4. 1/299) 246) 4. 0/363) 212) 2. 0/345) 310) 2. 5/303) 256) 4.6 2. 113 . 8/241 290) 4. 4/280) 207) 3. 7/311) 219) 3.0/311| 286) 6.6 
2, 8. 7|292| 2.0/291| 241) 4. 6/265) 258 5. 214) 2.6)324| 286) 3. 3/280) 265) 5.9 2.5 . 2/204) 300) 4. 8/250) 206) 3. 8/285) 227) 3. 6/288) 201; 8.5 
2, 9. 6/281; 261) 2.0/273) 255) 5. 6/241) 271) 6.7/344| 223 3. 3/297 283) 5. 4/257; 270) 6.9 3. 3) . 4/186) 305] 5. 9/230) 211 4. 0/248) 238) 4. 1/260) 303] 9.9 
3, .---|269| 286) 2.6|252) 262) 6. 5/222) 279 77/340) 233) 4.0/281) 281) 7. 1/234) 276) 8.1 4.2) {201} 216| 3. 9/228) 250) 4. 4/238) 303/11, 1 
4, .---}239| 307| 4. 2/216) 270) 8. 4/201) 286) 9. 9/312) 246 279 9. 2/218 280/10. 1). .|153) 238) 4. 7|167) 255) 4. 9/207) 303)13. 1 
5, 188] 273] 9. 9/183} 290/11. 1/291} 257) 7. 0/226) 281 10. 283) 11. 5). 


TABLE 3.—Mazimum free-air wind velocities, (m. p. s.), for different sections of the United States based on pilot balloon observations during 


the year 1941 


Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
Section > > > 
= A < a = < = < a) 
Northeast !____._. 48.0} WNW_| 2, 500) Nov. 27 | Boston, WNW_| 2,980) Nov. 27 | Boston, Mass__. 72.6; NW_..|11, 220) Aug. 10 | Buffalo, N. _Y. 
East-Central ?____/44.2; WNW-_| 2,050) Feb. 17 | Louisville, Ky_.._..||68.0) WNW 3, 520) Feb. 18 | Norfolk, Va_._...-- 85.0) SSW __| 7,650} Nov. 8 | Greensboro, N.C, 
Southeast 3_ 37.7| NW-...| 2,320} Feb. 18 | Spartanburg, S. C _|/48.4) 5, 000) Jan. 4] Jacksonville, Fla._.|| 73.8) WNW) 9, 580) Mar. 12 | Jacksonville, Fla. 
North-Central 4.__/50.4) 1,570) Dec. 3 | Marquette, Mich. _|/63.2); WSW-_.| 3,170) Oct. 7 | Muskegon, Mich...|| 78.0) N.....| 8,740) Dec. 5 | Fargo, N. Dak. 
Central §_........- 57.6} SSW__.| 1,100) Apr. 13 | Des Moines, Iowa__|/68.8) NW___.| 4,420) Jan. 30 | Moline, 73.6) 12,470} Dee. 6] Wichita, Kan. 
South-Central ¢___/42.8) 8_...... 1, 900 May 19 | Amarillo, 53.6) 8....... 4,210} Apr. 19 | Dallas, Tex........ 84.0) WSW_| 9,970) Dec. 5 City, 
a. 
Northwest 7______- 43.5) 2,300] Nov. 24 | Harve, WSW_.| 4,280) June 25 | Havre, 77.0) N..-.-|10, 220) Oct. 2 Great Falls, Mont. 
West-Central §____/48.6| 2,080) Sept. 19 | Modena, 56.6; SSW__.| 3,560) June 26 | Modena, 79.2} NW 9,920} Feb. 9 Pueblo, Colo. 
Southwest 53.0} 2,500) Mar. 31 oenix, Ariz__.... 80.0) WNW_! 5,000) Feb. 12 | Winslow, Ariz. 91.6) NNW | 9,820) Feb. 9 N. 
ex, 
1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, * Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E] Paso), and Western 
elaware, Maryland, Virginia, West inia, tucky ontana, o, Washington and Oregon. 
Tennessee and N orth Carolina. ves , pee § Wyoming, Colorado, Utah, Northern Nevada and Northern California. 
* South Carolina, Georgia, Florida and Alabama. Te Southern California, Southern Nevada, Arizona, New Mexico, and extreme West 
exas, 


‘ Michigan, Wisconsin, Minnesota, North Dakota and South Dakota, 
Indiana, Illinois, lowa, Nebraska, Kansas Missouri. 


and 
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TaBLe 4.—Monthly mean heights of freezing temperatures (0° C.) during year 1941, from mean monthly values based on airplane and radiosonde 


observations 
el January | February March April May June July August | September; October | November December 
n n n a n n n n n a n n é n 
Stations a| “6 “6 al“¢ a|“§ a|“¢ a|“¢ 
os | & oo oo oo o oo | & oo | & os | & es | & os | & os | & os 
2 =] so is is =] soils =o is sois 2° is 26 is 
BIZ < Z < Zz < Z < Zz < Z < Z < Z < Zz < Z < Zz < Zz < 
Albuquerque, N. Mex... 620 17 23} 29 28} 30 40 | 30 44) 29 47 | 30 48 | 28 46} 30 38 | 30 31 27 
Anchorage, Alaska. 42| 31] (5 23/ () | 31 5| 30 30 12} 30 23] 22] 31 28] 31 19} 31 8} 30} @ () 
GB... 31 22} 30) 34] 30) 40] 29 46 | 31 48 | 29 49 | 30 31 46 | 30 33 | 31 
Barrow, 31] @) 23/ | 31} @ | 30] @ (@) | 30 17} 31 18] 31 22] 31] 30} 30} @) | @ 
Bethel, Alaska. -_-------- 7} 31] @ 27} @) | 31] @) | 2 3] 31 8] 30 22] 31 24| 30 29} 29 31 5| 2) @) | 
Bismarck, N. 605 | 31] @) | 27] @) @) | 30 21| 30| 32] 29 39 | 31 46 | 30 43 | 30 35| 31 28 | 30 17} 31] @ 
Boise, 37 | 25 44} 29 34] 29 29} 28 26 | 28 10 
Brownsville, 6| 31 44 38 | 31 39 | 28 44] 31 45} 29] 50] 31 49} 31 49 | 31 51; 31 49| 30] 42] 31 42 
221; 15] | 2] @ | 31} @ | 30 23 | 31 28 | 30 39} 31 41] 31 39 | 29 43 | 30 31} 29 17| 30 5 
Charleston, 8. C._....---- 4 31 26; 28 22 31 22 30 34 30 39 29 44 29 47 31 48 31 48 30 47 30 36 | 30 35 
a 1,616 | 31 (1) 28} (2) 30 20; 30 26 27 38 30 42 28 47 28 47 29 43 30 34 28 30 31 () 
El Paso, 1,193 | 31 23 | 28 30} 30 30} 29 35 | 31 42| 30 45 | 28 48 | 30 48 | 30 48 | 29 42] 25 37] 31 32 
. A See eee 1, 908 31 (1) 23} () 31 (2) 30 23 31 36 30 40 31 47 29 44 31 38 31 31 30 31 (') 
Fairbanks, 156 | 31] (1) 23] (1) 30| (@) | 30 11} 31 16} 31 25 | 31 26} 31 15} 30] 30/ @) | 
Great Falls, Mont_.------ 1,12} 31] @) 23/ @) | 31 17] 30 23] 30) 30] 2 37 | 31 42| 31 42] 30 29] 31 29 30] 
Huntington, W. Va--.--- | 30 48 | 29 48 | 31 39 | 30 24/ 31 20 
23] 30; @) 27 ve 26 2 44 | 27 36 | 30 30 10 
Juneau, Alaska... 28] () 27 30 28 11 15} 28 21} 26 27 | 29 28] 31 20| 27 13} 29 4} 31} @ 
Ketchikan, Alaska. ---.--- 26 31 7 26 7 29 ll 27 14 31 15 30 24 30 30 31 31 30 21 26 17 28 10 23) (4) 
Lakehurst, N.J.--------- 39} 26] (1) 30 | () 30 24/ 31 2] 30 40 | 29 45 | 29 42] 29 31 37 | 29 21 | 
Medford, Oreg---------- 401 | 31 20} 27 21; 30; 24] 29 22] 31 23] 29 31 31 46| 31 39 | 31 31 31] 30 29 | 31 17 
|) 4 36 7 27 38 31 38 27 42} 31 44 30 45 31 47 30 47 31 48 30 48 30 43 30 43 
Nashville, Tenn.-...---.--- 180 31 18 28 5 31 13 30 32 31 37 30 43 29 47 30 49 31 50 29 44 28 30 28 
Nome, Alaska.......--.--- 14 31 (4) 28 (1) 31 (1) 30] @) 30 7 28 25 30 23 26 31 29 17 30 2 30 (4) oF t..-.. 
10 | 24 12} 17] 23 12} 21 30} 28| 35] 13 42] 2| 46] 25] 45] 23 45| 18 42| 24 31] 21 27 
Oakiand, Calif. ........-- 2) 31 24 28 24 31 26} 30 24 31 35 30 38 31 46 31 43 31 42); 31 36 30 35 30 23 
Oklahoma City, Okla._..| 391 31 24 23 25; 30 23 30 32 31 40 29 44 31 47 31 48 29 49 27 42 30 32; 31 30 
Omaha, Nebr---.-------- 301 31 () 23) (4) 31 7} 30 27 31 35 27 41 31 46 | 30 47 30 44 27 37 29 25 3i 17 
Pensacola, 27 32; 2 28 | 31 30 | 27 39 | 26 45 | 28 46 | 20 19 47; 22 22 37 
Phoenix, 339 | 31 22| 28 29| 31 28 | 30 28 | 30 40 | 30 44| 31 51 | 27 51] 31 49 | 31 40 | 29 38 | 29 31 
Portland, 20; 30; (@) 28 31 () 30 20| 27 24 | 30 35 | 31 40; 31 31 41 30 25 | 30 12; 29; () 
Ob. 171 18 3 23 31 8 30 27 29 35 29 42; 31 46 | 30 47 30 46} 320 41 29 26 29 
St. Paul, 225 | 30] () | 31] @ 30 31 34] 29 31 45| 29 42| 29 40 | 31 32 | 29 15/ 31] (@® 
San Antonio, Tex-------- 30 31 44/ 29) 48] 31 50 | 29 51 | 30 §2| 31 48 | 30 40 | 31 
San Diego, Calif.....-.--- 19} 30 28 | 24 30 | 27 28 | 27 27| 29 41| 29 45 | 30 47 | 30 49 | 30 49 | 28 40 | 27 37 | 31 32 
Goth Ps 27 49; 2 26 47 | 30 49 | 28 47 | 30 48 | 27 50 | 30 49 29 48 | 29 48 | 27 47 
Sault Ste Marie, Mich....| 221 31 (4) wi (1) 31 (4) 30 19 31 27 | 30 37 31 40 31 35 | 30 36 31 25 30 5 31 () 
Seattle, 27] 17 15| 28 18} 31 19| 28 20} 30 221 30 27| 30 39 | 31 35 | 29 25 | 31 25| 30} 20 
Spokane, Wash_.......-.- 598 31 (2) 27 15} 31 18 30 22 31 27 30 33 31 41 29 38 30 26 31 26 29 20 31 (!) 
Swan Island, West Indies. 10 30 47 27 49) 31 50 30 50 28 50 30 50 31 49 30 48 30 50 30 52 | 29 51 31 51 
Washington, D, C_.....-- 24 24 (1) 21 (4) 31 8| 29 28 29 31 30 42 26 47 26 46 31 48 31 40 30 27 29 18 
1 Surface. 


? Mean monthly temperature at surface was 0° C. or lower, above which was an inversion with mean temperatures above freezing. 


3 Data not yet received. 


At Coco Solo and St. Thomas the level of average freezing conditions was not reached. 


RIVER STAGES AND FLOODS 
By Bennett SwENSON 


Precipitation was above normal during December 1941 
in the Atlantic Slope States from Peanestviain southward, 
the East Gulf States, the Central Plains States and all 
States west of the Rocky Mountains. Most of the Ohio 
Basin continued dry and the extreme upper and lower 
Mississippi basins and Texas were below normal; New 
England and New York were slightly below normal. 
Floods mostly minor, occurred principally in portions of 
the Southeastern States and in the Pacific slope drainage. 
Atlantic Slope drainage.—-General heavy rains over the 
entire watershed of the Susquehanna River on December 
23-24, produced the highest flows in the basin since the 
first half of April, except for the Juniata River where the 
previous highs were recorded in June. Stages near the 
flood level were reached in portions of the upper basin and 
a stage of 13 feet, 1 foot above flood stage, was reached in 


ene River at Whitney Point, N. Y., on the 
25th. 

Minor flooding occurred in portions of the Santee, 
Savannah, Ogeechee, and Altamaha River systems near 
the end of the month. Two periods of heavy rain oc- 
curred over this area during the month. The first period 
of rain occurred on the 3d and 4th in connection with a 
disturbance over the East Gulf, and caused only slight 
rises in the river stages but served to bring water levels 
above the low stages which had existed previously. On 
the early morning of the 23d a well-developed Low was 
centered over southwestern Missouri with a ridge of high 
pressure along the Atlantic coast. The steep east-west 
pressure gradient between the advancing low-pressure 
system and the high-pressure ridge produced a strong 
influx of warm moist tropical air east of the Mississippi 
River and resulted in unusually heavy rains over the 
Southeastern States. The rivers rose rapidly, reaching 
flood stage, or slightly higher, at a few points. At Haw- 
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kinsville, Ga., in the Altamaha River basin, 7.60 inches of FLOOD-STAGE REPORT, DECEMBER 1941 

rain fell on the 22—23d and caused an unusual rise of 11.3 [All dates in December unless otherwise specified] 

feet in the river at that point on the 24th. 

No appreciable damage occurred in connection with Above flood Sl 
these floods; the benefits gained from the increase in Seetaitintetnee Flood | Stages—dates _ 
water supply probably more than offset any damage or am 

East Gulf of Mexico drainage.—Heavy rains occurred 
over the entire Tombigbee and Black Warrior watersheds Feet Feet 
on December 22-23, ranging from 1.25 to 2.75 inches over Point N.Y...) 
the Black Warrior and upper Tombighee basins and from Broad: Blairs, 8. 
3 to 6.25 inches over the lower Tombigbee basin. The Savannah: (@ 
stages rose rapidly, and rains again on December 25-26 Bi 
caused still further rises. Flood stage was exceeded, how- 
ever, only at Lock No. 3, Whitfield, Ala., on the lower or sceqagenepreneaecanaces IE 23} @) 8.7 30 
where a stage of 40.6 feet was reached Ge. 18 24 
on December 28th. 

Flood stage was also exceeded slightly at a few points in 20 27 | 23.0 24 
the Flint, Apalachicola and Pearl River basins, but re- Chaos Ga} | 
sulted in no appreciable damage. ES PS 

Mississippi system.—Stages were low or moderately low __ 
generally the month and overflows were reported 3181 #3 
only in the Grand River at Chillicothe, Mo., the North Tsmbisbee: Lock No. 3, Whitfield, | ai at we = 
Canadian River at Yukon, Okla., and the Sulphur River Pearl: Pearl River, La----------2-----| 12 2/ @) 14.1 30 
at Ringo Crossing, Tex. In the Grand River, heavy rains a 
over the basin on December 22-23, caused a rise of over Upper Mississippt Basin 
18 feet in 24 hours at Chillicothe. 

Pacific Slope drainage.—Precipitation was much above Mississippi: Louisiana, Mo-.-..-..--- nf 4 212.1 27 
normal for the month and light to moderate floods AGiesour! Basin 
in the Sacramento, Willamette and Grand: Chillicothe, 18 23.5 24 
and Eel River basins. Arkansas Basin 

The first general rise of importance in the Sacramento 4:4 canadian: Yukon, Okla........ s| @ 0) 0.8 6 
River system for the present rainfall season occurred near ah re 
rainstorm that began over the upper drainage area on ' rossing 6| 425, 
The antecedent soil moisture was fairly high due to nearly ©F DRAINAGE 
normal rainfall during the fall season. East Fork Trinity: Rockwall, Tex....| 10/{ 3) 

Although no flood stage was actually reached at any 
reporting river station, some overflow of low ground 
areas occurred especially in Tehama County. Large Gane Sets 
quantitites of water were diverted at all stationary weirs ila: Kelvin, Ariz..----...-..-....... 5 2) 12) 58 12 
into the bypasses; the maximum overflow depth at PACIFIC SLOPE DRAINAGE 
Fremont Weir into Yolo Bypass was 2.1 feet on the 20th. Ea Desa 
Little Holland Tract (2,700 acres) and Prospect Island 
(2,500 acres) in Yolo Bypass were flooded. As these fel: Fernbridge, Calif............- 17.5 |! 16 17| 19.2 16 
islands had not been planted to crops this year, no Basin 
tangible losses were reported. 

Overflows on three separate occasions occurred during 8 109 19 
the month in the Eel River at Fernbridge, Calif. The 38 ms 
first flood, on December 3, developed during the night 3 
and was of such slight intensity and short duration that 7°™ 2} 109 24-25 
no damage or losss resulted. The floods of December  santiam: Jefferson, 13 wl 
16-17 and 18-19 were the most destructive since the Luckiamute: Suver, Oreg............- 25 19 a] 27.7 20 
flood of February 1940. The highest stage reached at “"“™* 3 5| 116 3 
ood protection works and roads, and the cost of cleaning Albany, Oreg--...----.----------- 20 21 ie 21 
up and removing debris is estimated at $16,000. 

Floods occurred in the Willamette River basin from “) Gontinued into following month. 


Ti , ? Due to manipulation of Dam No. 24, 
two storm periods, December 1-3 and 15-19, Damage t Dae to manipulation of Dam No. 


from these floods was slight, ‘ Gage out; stages.estimated. 
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CLIMATOLOGICAL DATA 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
{For description of tables and charts, see Review, January, p. 31] 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by the 
several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 


Temperature Precipitation 
FJ Monthly extremes © r=] Greatest monthly Least monthly 
sc sc 
8 | Station or Station Station Station 
A sia a 
op. | TF. A °F. In. In. In. In. 
50.4 | +2.7 | Highland Home..--- 81 19 | 15 || 7.32 | +1.91 | 2.28 
43.6 | +.8 | 3 84 12) Fraziers —8 | 25 1.96] +.68 Sierra .32 
44.7 | +1.8 | 80 14| 17 || 3.67 —.53 | White Cliffs_....___- 6.62 | 1.09 
46.0 | +.2 | Sierra Madre_....... 88 7 | Ellery —10 | 27 |} 815 | +4.24 | West 31 
28.5 | +2.7 | Fort Morgan........ 2 Taylor | 26 -87 | —.03 | 5.80 | T 
63.3 | +3.5 | 3 stations.........-- 9 |'5 23 | 15 || 4.01 | +1.20 | Glen St. 10. 59 | 2 .39 
50.2 | +2.4 | 82 2 14] 7.28 | +3.00 | 13.29 | 3.20 
29.1 | +2.6 | 67 3 | Obsidian (near) —27 | 27 || 3.37 | +1.30 | 10.92 | Mud . 36 
37.8 | +5.4 | 73 4] 1.98] —.79 | 3.56 | 
32.1 | +7.8 | 67 20 | —15 |} 1.92] +.74] 47 
37.8 | +4.6 | 77 4 | Oberlin. —16 28 1.00] +.25 | 2.49 | Lakin ll 
Kentucky............| 42.5 | +4.6 | 72 11] 11 2.80} —1.03 | Bowling Green_____- 5.08 | LA 
54.7 | +2.2 | Bogalusa...........- 85 24] 16 || 4.04 | —1.30 | Port 12.16 | Hackberry (near)_-_._| 1.67 
Maryland-Delaware 39.7 | +4.2 | 2 71 4 | 2stations......m... 6] 11 3.48) +.31 Sanatorium, 4.96 | Luke, 1.86 
Michigan. -.........-- 31.3 | +6.3 | Bay 68 29 1.78] —.27 | 4.68 | Harrisville. 6 
Minnesota. ........-- 22.8 | +6.9 72 31 .61 —.15 | Pigeon River Bridge.} 1.91 | 
51.4 | +3.0 | Leaksville_.......... 81 5 | 20; 29 4.88 | —.42 | 10.99 | 1. 56 
39.6 | +5.3 | 72 20 | 3] 29 2.21 +.06 | 71 
25.9 | +2.5 | Crow 72 3 —34 31 1.21] +.25 | 6.95 | Medicine Lake (near)| T 
_.| 81.3 | +4.2 | Fort Robinson------ 75 3 | Nenzel (near) 281) 1.03} +.34] Lincoln (Univ.Cam| 3.51 | 2 
pus). 
35.1 | +4.0 | Desert Game Range | 74 —13 | 25 1.59| -+.59 Lewers Ranch_____- 
New 29.6 | +3.0 | Enosburg Falls, 72 —25 | 121 || 3.21); —.12 Notch, N. | 5.64 | Gilman, 89 
New Jersey... 37.2 | +3.4 | Newton............- 70 24 | 0] +.15 Charlotteburg.._- 4.98 | Cape 2. 24 
30.4 | +3.5 71 4] —26 | 21 || 2.95 | +.02| 1.15 
North Carolina-----. 45.2 | +2.5 | Mount Gilead___.- 79 1 | Banners 6} 15 || 4.42} +.62] Rock 9.58 | Hot 1.44 
North 22.5 | +9.2 | 68 3 | 3 |! 10 
Ohio 37.4 | +5.5 | Wooster No. 71 15 || 1.89 —.83 | Dayton 3.49 | Lock No. -97 
.--| 4.0 | +8.9 | 2stations...........-. 79 13 | 8} 31 1.51 —.15 | 444 ll 
72 Olive —2%4 | 31 5.99 | +2.12 | 26.36 | 66 
Pennsylvania. 35.6 | +4.1 | Uniontown.......... 76 4 | —8 | 21 || 3.09 | +.01 | 5.62 | New Castle.......-. 1.05 
South Carolina... --- 49.1 | +2.3 | 2 stations 1 | Cherokee (near).....| 17 | 15 || 6.95 | +3.37 | Charleston Airport._| 11.08 | Society Hill___.----- 3. 22 
South Dakota........| 28.8 | +6.8 78 13 | —21 | 2 .32 | —.21 | 1.16 | .00 
Tennessee... ...-- ---| 44.4 | 43.5 7 Sotatiows........... ll 15 || 3.15 | —1.33 | 1,21 
50.9 | +2.0 89 | 2] 314) 1.72] Port Arthur___.____- 00 
31.0 | +4.0 | 71 —11 | 27 1.91] +.80 | Timpanogos Summit; 8.18 | . 02 
42.1 | +3.9 | 78 3 | Mountain 5 | 30 || 3.47] Balcony 6.38 | Moores Creek Dam__} 1. 28 
Washington___..-. ---| 35.7 | +2.9 | 2stations............| 68 2 | Stockdill Ranch..._..|—15 | 31 || 6.39 | +1.03 | Wind 26.63 | Hanford. ............. 40 
West 39.3 | +4.5 | 3 stations...........- 74 13 | Seneca State Forest.| 30 || 2.24 | —1.01 | 4.10 | 1.10 
28.1 | +7.4 | Sparta. ............. 64 5 . —13 | 29 1.41] +.10 | Stevens Point_____- 2. 51 | Ladysmith.........-- 42 
25.6 | +3.5 | 2 77 3 | Hunters Station____- —27 31 .99 | +.25 | Bechler 01 
Alaska (November)-.-| 11.9 | —2.1 | Annette Island__---- 64 16 | 3 —50 | 27 || 2.91 | +.16| Little Port Walter__| 28.05 | Crooked .13 
72.2 | +.8| Waianae (Oabu)....| 91 Haleakala (Maui)...| 30/ 30 || 3.90 | —3.79 | Hakalau (Mauka)-.-| 15.24 | 3 stations. . 00 
Puerto 75.9 | +1.7 | 2stations............| 94 19 | Guineo Reservoir...| 54 31 || 3.79 | —.79 | Rio 12.29 -10 


1 Other dates also, 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 


Elevation of = 5 
Pressure Temperature of the air Precipitation Wind 2 
gif | gle | |2 4 |e M 
> > Pe > i= = aximum g 
> 1% Ie |S a sé a a 
Fe. | Ft.| Ft.| In. | In. | In. | °F. [°F °F |°F|°F|%! In. | In. Miles (0-10) In. |In 
Ohio Valley and hows 
40,6) +5.0 80) 2,51 0.9 7.2 
Chattanooga !______. 762} 21) 54| 29.30) 30.13) —.03) 69) 1) 55) 21) 15) 34) 35) 39] 36) 81) 9 5.9) 27 8} 6) 10) 15) 6.8) .0 
Knoxville ?.......... 995; 66) 84] 29.05) 30.13) —.03) 45.2) +4. 9) 67) 4) 53) 22) 15) 37) 30) 39) 35) 74) 2.45) —2.1 9 5. 5) ne. 19) w. 8} 12) 14) 6.6) .0 
Memphis 399} 78) 86) 20.67) 30.11) —. 04) 45.2) +1.6) 70) 20) 54) 22) 29) 36; 36) 42) 30] 86) 4.01) —.5 9 sw. 32) sw. | 23) 9] 10) 12] 5.7) .0 
Nashville !........... 546 5} 72) 29.52} 30.11) —.04) 44.6 .-| 69} 1) 53) 22) 15) 36; 35] 40) 37) 79) 3.89) —.3 9 8. 2) s. sw 23) 19) 7.2) .0 
Lexineton____- 9891 29.03} 30.13) —.O1) 41.0] +5. 2) 65) 3) 49] 18) 11) 38) 2.28) —1.5) _.-| 9} 8 14/61) .0 
Louisville 525) 106) 120) 29. 53) 30. —. 04] 42.0) +4.4] 65] 1] 49) 21] 11] 35] 29] 37] 33] 78) 3.41] —.3 9 8.8) sw. 34] w. 23) 6] 20) 7.4; .0 
Evansville !_....._... 431 5| 38) 29.62) 30. —. 03} 40.0 68} 1) 48) 19) 14) 32) 34; 36) 33) 79) 2.44) —1.1 8 8.1) sw. 29) nw. 8} 4) 11) 16] 7.2) .6) .0 
Indianapolis 823} 98) 129) 29. 18) 30.88) —. 04) 38.6) +6. 4) 62) 23) 44) 17) 11) 33 7| 34) 32) 84) 1.58) —1.4 8 8.4) w. 27| w. 5} 2) 8 21) 8.0) .0 
Terre Haute 68) 149) 29.47) 30. 10 39. 0} 62] 23) 45) 17] 11) 33) 25) 34) 32) 83] 1.86] —1.1) 9} 9.4) sw. 29] se. 22} 6) 17) 6.9) 4.1) .0 
Cincinnati 627] 11] 51) 29.42) 30. —. 02) 39.3) +5. 9) 64) 4] 46 7} 11] 33) 28) 35) 32) 80) 2.70) —.3 9 8.0) sw. 26! w. 5} 3) 19) 7.7; Ti 
Columbus 822} 90) 110} 29.20) 30.10) —.02| 38.2) +5.8] 64] 4] 44) 17) 15] 32} 23) 34] 31] 81] 1.78] —1.0}) 9} 99) s. 32] sw. 8} 1) 8 22; 8.4) T) .0 
900} 186) 213) 29.11) 30. 10) 38. 3) +5. 7] 66) 4) 44] 14] 11] 32) 25) 34) 31] 84) 3.31) +.6 7| 10.8) sw. 33] w. 5} 19) 7.6) .0 
Elkins? 947} 61] 78} 28.02) 30.13; +.01) 38.1) +5. 4) 66) 1) 47} 13) 11] 29) 38] 32] 28) 75) 2.57) —.9) 13 6.9) w. 27] w. 24; 6) 4] 21) 7.5) 2.6) .0 
77| 84) 29.41) 30.11) —.03) 40.0) +4.8) 67) 22) 48) 17] 11) 32) 34) 36) 31) 74) 1.17) —1.9 8 6.1) se. 25) sw. 8} 4) 9) 18) 7.3) Ti .0 
Pittsburgh !......... 842) 39) 54) 29.17) 30.09) —.02) 70; 4) 44) 15) 11] 31] 31] 34] 30) 76) 1.73] —1.1) 12) 11.5) w. 34) w. 8 1) 8 22,811 T 
Lower Lake Region 33.1) +4.0 82] 2,03) —0,7 8.4 
Buffalo 7 243} 280) 29.19 30. 05) —. 01) 33.8) +4.0) 7 40} 12) 21) 28} 32) 31) 27| 79) 1.36) —2.0) 13) 17.0) w. 57| w. 5} 3) 5} 23) 1) 7.8) .1 
448} 10] 61] 29.54) 30.04) 23.8) 7 5} 21) 14) 38) 22) 20) 89} 2.74 16 8.3) w. 30) w. 6} 4) 8) 19) 7. 5)13.8) 1.7 
836] 77} 100) 32.5] +3.5| 65] 4] 40] 12) 25) 2.95) 14) 10.8] nw. | 26] nw. | 6] 5| 24) 8.5) 5.4) 1.0 
335] 7 85) 29.66) 30.05) —. 01) 31.2) +2. 2] 62] 5) 38 3} 21) 24) 34) 29) 25) 77) 3.06) 20) 11.3) se. 35) n. 20; 6] 24) 8.5j14.2) .7 
Rochester 523; 5) 69) 29 46| 30.05; —. 01) 31.8)......| 66) 4) 39 5} 30) 24) 32) 30) 27) 86) 2.24; 17) 11.2) sw. 38] sw. 6} 7| 22) 8.1) 5.9) .5 
Syracuse !........... 596 5} 29.38) 30. 05) —. 02) 68) 4} 39) 12) 22) 36; 29] 26) 84) 2.96; —.1) 18) 10.4) sw. 30} sw. | 24) 2) 4) 25) 8.6/19.0) .4 
Erie ?__. 714 7} 81} 29.27) 30.06) —. 01) 37.0) 70) 4) 42) 16) 21) 32) 27) 34) 31) 82] 1.56; —1.3} 10) 10.0) sw. 27| sw. | 24) 1) 4) 26) 9.1) 3.6) T 
Cleveland 762} 54) 29.23) 30.07; —. 02) 36.9 69) 4) 42) 18) 15) 32; 25] 34) 30) 78] 1.76) —.7| 13) 12.2) w. 43) w. 5} O| 5) 26) 9.1) 3.1) .3 
629 67 ....-| 37. 5} +6.3) 69) 4) 43] 15) 11) 32) 1.54) 11) 10.3) sw. 29) sw. 5} 7| 23) 8.6) 1.0) .0 
628} 79) 87| 29.37) 30. 07; —.01} 36.2} +5.8] 62) 4/ 41) 13) 15) 31) 27} 33) 30) 82] 1.59) —.8 9} 10.3) w. w. 5} 3) 21) 80) 2.1) T 
Fort Wayne !_______- 69) 84) 29.12) 30.07)___. 60; 40 7| 14) 29) 28} 33) 31) 88} 1.904) —.6) 12 9.7) w. 35) w. 5} O} 8} 23) 85) 3.5) T 
7. 5| 78} 29.26) 30.06) —.01; 35.6) 64) 4) 41] 17) 11) 30) 26) 33) 29) 77) 1.31) —1.0) 9) 11.0) nw. 38) sw. 5} 3) 7} 21) 82)3.4) T 
Upper Lake Region 30.0) +6.3 82) 1,55) —0.5 8.3 
609 5} 89) 29.33) 30.01; —. 01) 30.0) +5.2) 54) 5) 35; 10) 29) 25) 21) 29) 27) 86) 1.76) 18) 12.3) nw. 36] nw. 5} 1) 7} 23) 8.5} 8.7) 2.0 
Escanaba......_- 612} 51} 72 30.02) —. 01) 28.6) +6.2) 47) 4) 34 -O} 12) 12.4) nw. 35) nw. 5} 2) 7] 6.9) 3.2 
Grand Rapids ?_____- 707| 70} 244) 29. 24) 30. 03! —. 02) 35.8 7.3) 63) 4] 40) 18 10) 31} 20] 32) 29) 83] 1.45) —1.1} 10) 11.7) s, 46) sw. 5} 1] 23] 85) 5.4), 1.8 
5| 29.08) 39. 05) 34.3) +7.1] 64) 4) 39) 16) 10) 29) 22) 31] 29) 83) 1.83) —1.2) 13 9.7) s. 26) sw. 5} 1) 9 21) 8.4) 4.0) 20 
734) 44) 73] 29.16) 29.98! —.04] 28.8) +6.2] 56] 2) 34 9} 10; 24) 26) 27; 24) 80) 1.73} —.9} 19] 10.9) s. 38] sw. 3} 1) 5) 25) 8.8) 7.6) 1.0 
Sault Sainte Marie ?. 614| 11] 52) 29.30) 29.99) —.01) 23.8) +3.3) 52) 4) 30 —3| 17) 27) 24) 22) 87) 293) 20) 123) e. 40) w. 18} 1) 3) 27) 9.1)15.4) 20 
|” | 67. 7| 131} 29.31] 30. 06| —. 02) 36. 4) +7. 6) 59) 23) 41) 12) 10) 31) 23! 34) 30) 76) .97) —1.1 9} 10.4) s. 32) sw. 5) 5) 4) 22; 8.0) L7 .4 
Green 109} 141) 29.32) 30.01) —. 03! 30.0) +-7.7| 53) 4) 36) 3) 10) 24) 28) 29) 25) 80) 1.45) 13) 11.8) s. 33] nw. 5} 6) 1) 24) 8.0) 9.5) 3.7 
Milwaukee 681} 33) 66) 29. 28) 30.04) —. 02) 32.2) __. 23] 38 5) 10) 26) 23) 30) 28] 83) 1.29) —.4 7| 12.7) nw. 36) sw. 5} 5) 1) 25) 81) & 5) 26 
1, 133 47) 28.74] 30.01) —. 04) 22.4) +6. 5) 54) 4) 30) —7| 10) 15) 30) 19) 17] 86) .41) —.7 6| 14.5) nw. 43) nw. 5} 6) 5| 20) 7.2} 46 T 
North Dakota 21.7|+10,1 81, 0.17) —0.4 6.4 
Moorhead, Minn.?._. 940} 50) 58) 28.97) 30.93) —. 05) 21 0 +9. 5} 55) 2) 30) —7| 31) 12) 34) 18; 16) 85) .22) —.5 5 9.1) n. 25) n. 8} 6) 9) 16) 6.7; 26) T 
Bismarck 677 4) 41] 28.18) 30.04) —. 04) 23.8) 55) 2) 34) 10) 14) 36) 20) 17) 78] .09) —.5 3 9. 6) nw. 40) nw. 7| 11) 16) 6&8) LO} .6 
Devils Lake... 1,478} 11) 44) 28.38) 30.01) —. 05) 19. 6/+10.1] 56; 3) 10) 12; 32] 18) 16) 89} —.4 7 8. 5) nw. 27| nw. | 17} 19) 7.1) 1.9) .2 
Lemmon, 8S. Dak._.__ |?. 602 4| 38} 27.20) 30.02).___-- 60) 20) 37|—13) 31) 16; 37] 22) .O8j_.---- s. --| 7} 2.0) LO 
Grand Forks. 832} 11) 71} 29.10) 17. 52; 3} 26;—11| 10; 38) 16) --| 4) 3.3) 1.0 
1,878}; 42) 50) 27.97) 30.01) —.05 57| 3) 31) 16) 28) 21) 16) 72) .20) —.4 5} 6.8) s. nw. 7| 14) 7| 10) 4.8) 1.9) 1.3 
Upper Mississippi 
Valley 35.2) +7.5 82} 1.94] +0,2 6.8 
Minneapolis-St. Paul, 
919} 32) 61) 28.99) 30.02) —.06) 56} 34) 10} 19} 28) 24) 20) 80) —.1) 10) 11.5) nw 33) nw. 5} 8| 8 15) 6.5) 8.6) 1.2 
Springfield, Minn____/}1, 025 42) 28.88} 30.02)..__- 26. 3) 58} 3] 34) 20) 18} 34) 25] .--| 8{ 9.0) 2.9 
714; 11) 48) 29.23) 30.03) —.05) 29.9) +7.6) 56) 4) 37 1} 29) 23; 24) 26) 24) 84) 2.08) +.8] 11 6.4) s. nw. 5} 5} 5) 21) 7. 5)16.8) 9.5 
974) 7 78| 28.96) 30.04) —.04 30. 4) +7. 6) 52) 4) 36 3 10) 25} 21) 28) 26) 84) 1.77) +.1) 10 9.3) nw. 26) nw. 5} 5) 8) 18) 8.5 
Charles City........ 1,015} 10} 51) 28.92) 30.05) —.05) 29.6) +9.2 21) 38} 22) 30) 27] 25) 83) 2.26) +1.0) 11 7.6) se, 22) nw. 8} 9} 7| 15) 6.3)19. 5) 7.9 
Davenport 606} 66) 161] 29.38) 30.06) —.04/ 35.0) +7.9) 58) 42 8} 29) 28) 25) 32] 29) 85) 1.31) 9 9.5) nw. 31) nw. 8} 5) 4) 22) 7.3) 6.1) 28 
Des Moines 860 5} 99} 29.09) 30.03) —.08 33. 3) +7. 3) 62) 21) 41 5} 10 34) 30) 27| 82) 2.84) +1.6) 11) 10.6) nw. 30) nw. 8| 7| 5) 19) 6.9) 8.6) 4.1 
699; 60) 79) 29.27) 30.04) —.06) 32.4) +7.7| 54) 21) 39 6} 10) 26; 25) 30) 26] 78) 2.08) 13 6.7) nw. 24) uw. 5) 4) 21] 7.4/12.1) 6.6 
614; 64) 78 37. 8| +8. 2) 66) 20) 45) 12) 29) 31) 2.12) +.7 .-| 12] 3) 16) 5.9) 1.4) .5 
358} 93) 29.72) 30.11; —.04 +5.0! 67) 1) 49) 21) 29) 36; 3.90) +.5 7 8.0) sw. 34] sw. 23) 4) 11) 16, 6.7) T) .0 
609} 11) 45) 29.39) 30.07) —.04 36. 4) +8. 3) 60) 21] 43} 12) 29) 30) 26) 33) 31) 84) 1.38) 10 6.4) s. sw. 5} 8| 6) 17) 6.6) 3.6) L.8 
Springfield, 636 5} 29.37] 30.07) —.05) 38.6) +6.9| 64) 1) 45) 16) 29) 33) 27) 34) 31) 84) 1.47) —.7 8} 11.5) 34) nw. 8} 7] 19] 7.5) 1.7) .0 
568} 265) 303) 29. 46) 30.08} —.05) 41.3) +6. 4) 67) 20] 48} 18; 29) 35) 37) 32) 71) 1.20) —1.0 8 11.6) nw. 32] nw. 8} 16] 6.5) 22) .0 
Missouri Valley 36.0) +6.6 79] 2.02) +0.9 6.4 
Columbia, Mo.?_____- 784 6| 66} 29.21) 30.08 04; 39.6) +6. 4) 68) 20) 17) 29) 32) 32) 35) 31] 78) 1.81 -0 6 7.8) s. 23) sw. 5} 7} 11] 13] 6.3) 2.3) .0 
Kansas City!......_. 963} 38) 76} 29.00) 30.06) —. 06) 40.0)_____.| 67) 20) 48} 28) 32} 32] 36) 31) 73) 1. 7| 11.3) nw, 39} nw. 5} 8| 7] 16} 6.3) 3.9) T 
St. Joseph 967} 11) 49] 29.00) 30.06 38.0} +8. 4] 67) 20) 45) 13] 10) 34) 32) 88} 2.04) 7 9. 5) nw. 33) w. 22) 7| 7| 6.9) 4.7) T r 
Springfield, Mo.!_-_-. 1, 32 5| 60) 28.65) 30.08) —.05) 39.2)._____ 66] 20} 18) 13) 31) 30) 35) 32) 80) 2.58) +.3 7| 11.4) se. 32} sw. 7} 10} 5} 16) 6.2} 2.3) .0 
987} 65) 28.98) 30.06 39.0) +7.0} 67) 20) 47} 16) 10) 31} 29) 35) 31) 77) 2.07) 5 9. 5) s. 29] sw. | 21/ 10) 8| 13) 5.8) 3.4) .0 
Lincoln 189} 11} 81] 28.74) 30.05) —.07) 33.8) +6. 2) 63) 20} 42 3} 28) 25) 33) 29) 26) 85) 3.51) +2.7 6| 10.6) s. 34] nw. 7} 9} 14) 6.2/12.8) 4.5 ] 
1,105} 31) 44) 28.83) 30.05) —.06) 33.0)._____| 62} 21] 42 8} 10} 24) 32) 30) 27] 82) 3.30) +2.4 8} 12.2) se. 34) nw. 5| 6] 7| 18) 6.9}10.8) 2.0 J 
2,598} 46| 54) 27.24] 30.05) —.05) 29.7) +5.1] 72) 20) 28) 18} 41) 24) 18) 70) .48) —.1 5 9.2) w. 33] mw. | 17] 11) 13) 5.7) 4.6) 3.3 
Sioux City !.......... 1, 138 5| 27} 28.79) 30.04) —. 08) 60} 21} 39) 27) 19} 32) 27; 24) 82) 10} 10.6) se. 34) nw. 7| 18) 7.1] 9.0) 6.0 
1,301; 26; 41) 28.59) 30.03; —.07; 69} 3) 37] —2| 31) 18; 35) 24) 21) 79) —.2 5} 13.9) n. 45) nw. 7| 8 14) 6.4) 3.9) L1 
Northern Slope 27.8) +4.4 74| 0.70} 6.0 6.7 
3, 57 39) 26.24) 30.00) 63} 3} 37|—17| 31) 20; 30) 24) 19) 73) 10} 11.5) sw. 45| nw. | 5) 11) 15] 6.8)11.3) 7.2 
2, 507) 11) 67| 27.28) 30.00) —.05| 24.0) +3.6) 66) 3) 35)—26) 28) 13) 38; 20) 15) 69) .48) —.1 5 9.3) sw. 39) sw. 2| 10} 7} 14! 6.2) 7.4) 5.2 
Helena 4, 124) 5| 35) 25.71) 30.06; —.07| 59) 19} 34/—29) 31] 15] 34) 22) 17| 7 .77 10 8.7] w. 55) s. 3) 19) 6.8)14.6) 9.4 
Missoula 3, 205} 80} 91) 26. 57) 30.03)....__| 29.4) +4.9) 58} 3) 36) 31) 22) 27) 26) 24) 84) .93) 16) 7.3) se. 38) e. 30} 4] 3] 24) 8.2) 5.9) 24 
2,973) 48] 56) 26.85) 29.98) —. 09) 28.5) +3.6) 57; 2° 34) —8 31) 22} 21; 24) 85) 1.05) —.4) 13 5.1) w. 26) n. 30} 3] 2) 26) 8.2) 6.2) 0.5 
Miles City 2,371] 48] 55) 27.46) 30.03 —.07| 27.8) +6.8) 58) 3) 37 31] 19} 26) 23) 18] 75) —.1 6 5.8) s. 34) mw. | 17} 5} 19) 7.4) 4.6) 4.0 
13, 259) 50} 58) 26. 56) 30.03) —.06) 31.3) +4.4) 74) 3) 42) —8 20; 24) 17] 64) .48 .0 7 7.6) w. 37| w. 17; 9] 13) 6.2) 5.8) 2.7 } 
Cheyenne 16, 094 5} 39) 23.90) 30. 02 —.07| 29.8) _____| 67) 20) 42;—13) 31) 18) 43) 23) 15) 60) .72) +.2 7| 11.8) nw. 44) w. 18| 5| 14) 12) 6.4) 8.0) 1.4 } 
5,352} 60) 68) 24.57) 30.04) —.11) 25.2) +4.8] 61/ 3) 36)—18) 31! 14) 30) 22 15| 66) .75 +.1 8 4.3) sw. 45) sw. 9| 13) 9) 5.5)10.6) 48 } 
Sheridan 3, 790) 6| 42) 26.03) 25.2} +2.4/ 71) 3) 31) 14) 44) 21] 18) 80) .80) +.2 9 7.3) nw. 43| nw. | 17} 3) 10) 18) 9.9) 41 
North Platte 2,821| 11] 27.03! 30.05) —.05) 31.0) +4. 3) 66) 21| 43| —6| 28/19} 42) 24) 20 77 —.1 9 7.7\ nw n. 4/12) 9] 10) 4.9) 5.1) 3.3 
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CLIMATOLOGICAL DATA FOR WEATHER BUREAU STATIONS—Continued 
fete Pressure Temperature of the air § Precipitation Wind 2 
ae fz = © 5s & 3 sis leu 
ON & |* jz & iss 3 8s 
Ft. | Ft.| Ft.| In. | In .| In. | °F. | °F. |°F oF °F| °F | °F |°F|%| In. | In. Miles 0-10) In.| In. 
Middle Slope 39. 2) +5. 0 72| 0.97) +-0.2 5.5 
5, 292) 106) 113) 24. 65 08} +6) 46) 24) 41) 25] 15) 57) 1.03) +.3 5 7. 5| 8. 27| w. 4} 14) 10) 7] 4.3/10.6) 2.8 
4, 690 5) 36) 25.22) 30.02) —.06) 32.6)..____ 70} 3) 49) 26) 16] 50) 25) 17) 62) .47 .0 7 8.2) w. 49) w. 4; 13) 9 9) 5.1/11.0) 3.7 
1,392) 50) 58) 28. 54) 30.05) —. 06) 36.1) +5. 4) 65) 20) 45) 7| 28) 27) 32) 28) 79) 1.97) +1.3 7 9. 2) s. 27| nw. 7| 9) 10) 12) 5.7 7.8) 1.5 
Dodge 2,509} 10) 86) 27.38) 30.03) —.07| 37.2) +4.6) 69) 4) 48 5} 31| 27) 32| 27) 74) .37) —.2 7; 114) 8. 31) sw. 4; 7) 9) 15) 6.5) 3.3) .1 
1, 358 6| 64) 28. 58) 30.05) —. 06) 39.6)... 64} 19) 48) 15) 31) 31) 29) 35) 32) 81) .92) —.1 6| 15.0) s. 42) s. 4; 9) 5) 6.3) 3.6) .O 
Oklahoma City 1,214; 10) 47) 28.77; 30.08) —.03) 44.3) +5.0) 68) 19) 53) 24) 27) 36) 29) 39) 35) 77) 1.07) —.4 9 68.9) s. 22; sw. | 25) 12) 10) 5.2) .1) .0 
Southern Slope 46.4) +2.4 72| 0.55) —0.3 5.4 
1,738} 10) 56) 28.22) 30.05) —. 06) 49.2) +3.2) 78} 59) 24) 28) 30) 37] 41! 36) 73) .93) —.4 3 8. 6) s. 30) s. 24) 12] 14) 5.6) 
3, 67 10} 49) 26.24) 30.02) —.07| 39.6] +2.6) 69) 4) 50) 31) 20) 38) 34! 30) 77) .68) —.1 5} 14.1) s. 46) w. 4; 12) 1215.3) 1.8) T 
960} 63) 71) 29.04} 30.04) —. 06] 54.0) +1.8] 76] 22) 64) 33) 27) 44) 31] 40) 43) 72) .25) —.4 8 7.3) se. 30) w. 25} 12) 1416.2) .0 
3, 566) 75 26. 37) 30.03) —. 04) 43.0) +1.8) 73) 4] 57] 21) 28) 29) 40) 36) 29) 66) —.3 3 6.8) s. sw. | 31) 15) 6) 10) 4.5) .5) 
Southern Plateau 50.1) +2.2 61) 1.15) +0.4 4.7 
101] 26.18} 30.01; —.02) 48.2) +3.3] 70) 4] 60) 23) 26) 37) 34) 38) 29) 58] .35) —.2) 3] 7.7] w. 32) w. 25, 17; 8| 641) Ti .O 
Albuquerque !___..... 5,314 5} 45) 24.72) 30.02)... 60} 1) 49) 18) 26) 27; 32) 31) 24) 63) .23) —.2) 3 7.9) n. 39) nw. 4; 10) 12) 5.7; 2.0) .0 
1,107; 39) 87) 28.82) 29.98) —. 06) 54.2) +2.2) 80) 2) 66) 30) 25) 43) 36) 45) 39] 1.36) +.4 9 5.0) e. 22) sw. | 31) 12) 7) 12) 5.1) .O 
2, 555 5} 23) 27.34| 29.97 82] 3) 64) 28) 23) 40) 38) 44) 36] 62) 2.01) +1.0 .---|---| 12] 10] 9] 5.1) 1.2] 
142; 9) 54) 29.86) 30.01) —. 04] 57.7| +2.5) 82) 2) 60) 34! 25) 46) 29) 49) 40) 56] .42) —.1 4 6.1) n. 25) w. 31] 18} 9} 413.3) .O 
3, 957 5} 26) 25.94) 30.03) —. 09) 40.2) 63) 1) 51) 15) 27) 30) 32) 35) 28) _.| 2.52) 41.7) 10).____. -| 8} 10) 13 16. 2} &6 
Middle Plateau 34,9\+ 5,1 1.66) +0,7 7.0 
4,527) 61) 76) 25.39) 29.99) —. 16) 37.2) +3.9| 64) 2) 45) 15) 31] 29) 28) 28] 2.69) +1.7) 13) w. 28) 8s. 16) 7| 4) 20) 7. 2/21.0) 9.1 
090} 12) 20) 23.96) 20] 30; 10) 27) 25) 25) 20) 27|...| se. 7.2) 2.5 
Winnemucca. 4,339) 5) 56) 25.55) 29.99) —. 19) 35.0) +5.0) 63) 2) 45) 6) 26) 25) 31) 31) 27) 76; 1.35) +.3) 12 7.9) sw. 58) sw. 16} 5} 6] 20) 7.5)11.1) 7.1 
31.0) +2.9) 62) 2) 42) 27) 20) 1.51) +.7| 12| 8.0) sw. 32) s. 16; 8} 21) 6.814. 4) 6.0 
Salt Lake City! 4,357) 86) 210) 25.57) 30.03) —. 12) 36.4) +6.2) 61) 3) 44) 15) 26) 20) 31] 31) 28) 2.26) +.9) 13 8.2) se. 38) s. 3) 5) 5) 21) 7.7/16.4) 6.0 
Grand Junction_...... 4, 60; 68) 25.38) 30.02; —.08) 34.9) +7.4/ 61) 3) 44; 18) 23) 26; 32) 30) 25) 71; .49, —.1 4 5.0) s. 30) s. 3} 9 13) 5.9) 3.2) .1 
Northern Plateau 35.8) +4.6 83) 2.06) +0.3 8.1 
3,471; 36 64) 26.36) 29.99) —.17| 31.8) 57) 2 31) 24; 22) 30) 28) 88) 1.98) +.3) 28) 6.3) s. 26) ne. 3) 5) 8.3) 9.91 2.5 
2,739; 49) 27.12) 30.02) —. 18) 60} 2) 42; 0} 31) 28; 27) 33) 30) 84) 1.77)____-. 16} 11.2) se. 45) s. 16; 5| 5) 21) 7. 6)11.0) 6.0 
Posstelio 4, 478 31) 25.42 30.04) —. 15) 29.8)... 56; 2) 38'—10) 27) 22) 32) 28) 25) 83) 16| 9.6) s. w. 16] 2) 7| 22) 8. 1/12.3) 63 
9 27| +42) 27.89) 29.97) —.11) 33. 58) 16) 40 2) 31) 27; 22) 30) 83| 2.78) 19) 6.5) sw. 30) sw. 3} 3) 6) 22) 8.1) 6.8) 1.7 
Walla 991) 65) 28.88) 29.97) —. 15) 40.2) +4.7| 68) 2) 46) 31) 34) 2.04 18) 6.5) s. 36) w. 2} 30) 9.3) 4.3) 4.0 
1,076; 58) 67| 28.80) 35.4) +4.7/ 55] 2) 41) 120) 31) 30; 21) 33) 30) 78) 1.46) +.4) 15) 4.4) w. 27| nw. 3} 5) 6) 20) 7.4) 3.6) .1 
North Coast 43.8) +1.6 8.82) +1,7 8.0 
North Heel” 211 56) 29.64) 29.87) —. 16) 44.2) -+.1) 57) 2) 49) 25) 31) 40) 16) 42) 40) 85)10.41) +.9) 23) 15.7) e. 67) s. 14; 4) 191 7.5) .O 
125; 90) 321) 29.76; 29.90) —. 11) 43.9) +2.2) 59} 2) 48) 31) 40; 19) 40) 36) 77) 7.08) +1.5) 19) 11.1) se. 42) sw. 15; 5) 3) 23) 7.6 0; 
194) 172; 201) 29.67) 29.88) —. 13) 42.2) +1.6) 62) 47) 26) 31 38) 26)... 7.07) 19 9.1) s. 34) s. 15} 4 4] 23) 8.0) Ti 
Tatoosh Island_.....- 86 9} 61) 29.74; 29.84) —.12) 44.5) -+.6) 56) 2) 48) 30) 31) 41) 14) 42 7| 74| 9.67| —3.7| 22) 20.2) e. 71; sw. | 15) 9] 14/6.5) Ti .O 
Medford 329] 29] 58] 28.54) 40.2)....__| 64] 15] 45) 21] 31] 35} 22) 39] 37) 90) 7.97 +4. 9) ..| O} 5) .0 
Portland, Oreg.?- 154} 68) 106) 29.75) 29.92) —. 15) 43.8) +2.6) 62) 1) 48) 23) 31/ 40) 14) 41) 38) 85/10.38) +3.7| 19 7.2) se. 26) e. 31; 3) 5 1) T) .0 
Rosebure 510) 45) 76] 29.38) 29.94) —.17| 44.0) +2.2) 66] 15) 50) 25) 31) 38; 21) 42) 41) 88) 8.80) +3.5) 25 3.7] s. 23) sw. | 15) 24/ 9.0) 3.8 
Middle Pacific Coast 
egion 50.7) +2.1 80) 9.85) +5.1 7.2 
60} 72) 88) 29.92] 29.99) —. 13) 49.4) +1.2) 68) 2] 55) 34) 26) 44) 47) 45) 84/12.87) +6.6) 23 7.8) se. 28) s. 15] 3) 4) 24, 7.9) .O} .0 
Redding 722} 20) 34] 29.21) 29.99 69} 7) 53) 29) 31) 41) 26) 43) 39) 76)12.95) +7.3) 18 7.9) nw. 34) s. 15} 4) 7] 20; 7.4441) .0 
Sacramento ?___.._____ 66} 92) 115) 29.94) 30.01) —. 13) 49.2) +3.0) 65) 15) 56) 34) 31) 43) 25) 47) 44! 83) 6.29) +3.2) 17) 7.9) se. 28) se. 27; 5| 9 17) 7.0] .0 
San Francisco_....___- 155} 112} 132} 29.83) 30.00) —. 12) 53.4) 68] 2] 58) 41) 31) 49) 16) 50) 46) 78) 7.29) +3.3) 19 8.0) se. 31) se. 27; +4) 13) 14) 6.7] T) T 
South Pacific Coast 5 75| 3.74) +1.8 5.8 
gion 
327 5) 35) 29.69) 30.05) —. 08) 49.0)..__. 68) 15) 57; 33) 6) 41) 27) 46) 44) 84) 4.16) +2.7) 18 5.1) se. 28] nw. 3; 9 15) 6.8} .0 
Los Angeles._..._____- 338) 223) 250) 29.65) 30.01) —. 06} 57.0) +.4) 81) 65) 40) 25) 49) 27) 49) 41) 61) 4.22) +1.6) 10) 8 3] nw. 32] nw. | 21) 12] 11) 49) .0 
San Diego 87} 20) 55) 29.93) 30.02) —.05) 78 66; 44) 25) 49) 30) 53) 50) 80) 2.85) +1.0) 14 5.9) w. 26) w. 31) 11] 9) 11) .0 
West Indies 
San Juan, P. 10] 54) 29.89) 77. 8| +1. 5) 87) 20) 83] 71) 31) 73) 3.24, —2.3) 18) e 26) ne. 23; 25; 5.1) .0 
Panama Canal 
Balboa Heights______- 329.81; —. 01) 80.9} 91] 6] 88] 72! 16) 73) 5.40) +.8) 13 6. 2) nw. 22) n. 2) 5 5.7) .0 
36 329.82) —.02) 82.2) +2.3) 88] 11] 86) 75) 3) 78) 12) 76) 75)*81) 6.11; —5.3) 13) 10.0) n. 21) ne. 19} 0) 19] 12; 7.0; .o} .0 

Alaska 
80} 96) 116)_____- 29.5; —1.7) 46) 13) 33) 15) 3) 26 4.97) —2.6) 20) 63) s 26) ne. 19) 2} 01 

Hawaiian Islands | | | | 
LATE REPORTS FOR NOVEMBER, 1941, 

Alaska | | 
135} 36) 474 29.514) 19.4) —3. 0) 42) 22); 25) 2) 24) 14 = 20; 16 ~ 1.02 7.1) 2. 44) n. 28; 13) 6) 11) 4.8)10.8 1.2 
25 4) 20.95*; 29.97_.___. —3.2) —3.2| 22) 22) 3/—31 —5)__. 33, ll} 13.6) se. | 6 16) 6.7) 3.1, 43 
22 5} 32¢ 29.808! 15.2} —2.0} 41] 17) 23 7 16} 12) 78) 2 23} +1.2) 11)......] me. --| 10; 9 11) 5.7) 7.8) 3.2 
69) 854 41.5) +1.4 4) 46 37 18 40 38) 87/25. 81 +5. se. 2 26) 8. 2. 1.0 


1 Data are airport recor 


2 Barometric data tedjosted to old city elevation) and hygrometric data from airport; 


Otherwise city office records. 
? Observations taken bihourly. 
‘ Pressure not reduced to a mean of 24 hours, 


§ Barometric data from airport records, other data from city office records. 


* Wind, clear, partly cloudy and cloudy data from city office records, other data from 


Nore.—Except as indicated by notes 1, 2, 5, and 6 data in table are city office records 
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SEVERE LOCAL STORMS, DECEMBER 1941 


(Compiled by Mary O. Souder] 


{The table herewith contains such data as has been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the United 
States Meteorological Yearbook] 


Width | Loss| Value of 
Place Date Time of path, | of roperty | Character of storm Remarks 
yards life royed 

Libby, Mont., vicinity of. $1, 330 | Heavy Damage to roads and bridges. 

California, the Bay area and Wind and San Francisco escaped damage except that some trees were blown down 
parts of the northern por- and basements flooded. In Oakland 2 houses were unroofed letting 
tion. ? in sheets of rain on the surprised occupants. At Dunsmuir basements 

of some business establishments were flooded. Tons of dirt and rock, 
loosened by rains in widely scattered sections of the State, caused State 
Scenic Route 28, between Geyserville and Calistoga in Sonoma County, 
to be closed. State Route 1, the coast road south of San Francisco, was 
closed temporarily by slides between Rockaway Beach and Half Moon 
Bay. There were reports of fallen trees and temporary light disruption 
in some peninsula localities. 

SE glass in greenhouses, and electric signs broken; path 2 miles 

long. 

Sounders ead Seward Coun- 22 | 7-9 p. m..... Loss chiefly to utilities. 
ties, Nebr. 

Mamou, Morrow, and ? Gou- Aes a ae 0 15,000 | Tornado and | Storm started in the vicinity of Mamou and ended in Goudreau. 18 homes 
dreau, La., and vicinities. heavy rain. were leveled and 16 persons injured. Galvanized roofing, pieces of lum- 

— -_ household furniture found more than a mile from the scene of the 
rnado. 


1 Miles instead of yards. 
1 From press reports. 


SOLAR RADIATION AND SUNSPOT DATA FOR DECEMBER 1941 


[Solar Radiation Investigations Section, I. F. HAND in charge] 


SOLAR RADIATION OBSERVATIONS 
By Paine 


Measurements of solar radiant energy received at the 
surface of the earth are made at 9 stations maintained by 
the Weather Bureau and at 12 cooperating stations main- 
tained by other institutions. The intensity of the total 
radiation from sun, and sky on a horizontal surface is 
continuously recorded (from sunrise to sunset) at all 
these stations by self-registering instruments; pyrhelio- 
metric measurements of the intensity of direct solar 
radiation at normal incidence are made at frequent inter- 
vals on clear days at three Weather Bureau stations 
(Madison, Wis.; Lincoln, Nebr.; and Albuquerque, N. 
Mex.), and at the Blue Hill Observatory at Harvard 
University. Occasional observations of sky polarization 
are taken at the Weather Bureau station at Madison and 
at Blue Hill Observatory. 

The geographic coordinates of the stations, descriptions 
of the instrumental equipment, station exposures, and 
methods of observation, together with summaries of the 
data obtained, up to the end of 1939, are given in the 
Montaity WeatHer Review for December 1937, April 
1941, and September 1941. 

Table 1 contains the measurements of the intensity of 
direct solar radiation at normal incidence, with means 
and their departures from normal (means based on less 
than 3 values are in parentheses). At Lincoln, Madison, 
Albuquerque, and Blue Hill the observations are obtained 
with a recording thermopile, checked by observations 
with a Smithsonian silver-disk pyrheliometer at Blue Hill. 
The table also gives vapor pressures at 7:30 a. m. and 
at 1:30 p. m. (75th meridian time). 


Table 2 contains the daily total amounts of radiation 
received on @ horizontal surface from both sun and sky 
for all stations except Fairbanks, Alaska; and also the 
weekly means, their departures from normal, and the 
accumulated departures since the beginning of the year. 
The values at most of the stations are obtained from the 
Eppley pyrheliometer recording either on a microam- 
meter or a potentiometer. If the daily figures for total 
solar and sky radiation at Fairbanks should be desired, 
they may be obtained approximately 2 months after the 
date of the observation by writing to the Solar Radiation 
Investigations Supervisory Station, Blue Hill Observa- 
tory, Milton, Mass. Table 2 also includes values of 
ultraviolet radiation below 3132 Angstréms at San Juan 
(see Mo. Wma. Rev., Sept. 1941, p. 286). 

Radiation at normal incidence was close to normal] at all 
stations during December. Lincoln reports that since 
the removal of the normal-incidence apparatus from the 
university experimental station to the downtown office, 
heavy smoke from nearby chimneys has at times seriously 
interfered with direct radiation readings. 

Total solar and sky radiation received on a horizontal 
surface during December was above average for all stations 
for which normals have been computed with the exception 
of Madison, Lincoln, LaJolla, Blue Hill, Ithaca, and 
Fairbanks. 

The average departure for continental United States in 
1941 was +1.7 percent, and for all stations which had 
complete data for the year and including Alaska was 
+0.7 percent. Polarization measurements made at Madi- 
son on three days gave an ~— of 75 percent with a 
maximum of 77 percent on the 18th. Both of these values 
are above the December normals, 
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TaBLe 1.—Solar radiation intensities during December 1941 
[Gram-calories per minute per square centimeter of normal surface] 


LINCOLN, NEBR. 
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1.—Solar radiation intensities during December 1941—Con. 


MADISON, WIS. 


[Gram-calories per minute per square centimeter of normal surface] 


Sun’s zenith distance Sun’s zenith distance 
7:30 1:30 7:30 1:30 
a. m. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° p.m. a. m. 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° p.m. 
D 
ate 75th Air mass Local Date 75th Air mass Local 
mer. color colar 
time A. M. P. M. time time A.M. P.M. time 
e. 5.0 4.0 3.0 2.0 | 1.0] 2.0 3.0 4.0 5.0 e. e. 5.0 4.0 3.0 2.0 | 1.0] 2.0 3.0 4.0 5.0 e. 
mm, | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. mm. mm. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | cal. | mm. 
Departures...|....... jon, —.01 |+.06 |+.08 BLUE HILL, MASS. 
2:69 14.99 | 1 1.45 | 1.20] 1.11 2.61 4.2 92 8 1.19 | 1.09 | 1.03 4.2 
| | 1.21 | 1.18 | 1.08 | 3.59 
Dec. 18....... att 1.28 | 1.18/| 1.08 | 3.82 
Dec. 19....... | 1.20 | 1.09] 3.00 *Extrapolated. 
Dec. 30....... 3.63 | 1.07 | 1.18 | 1.30 | 1.46 |_..-.. 1.48 | 1.34] 1.21/1.12] 3.99 
--| LO7 | 1.18 | 1.42 1.45 | 1.28 | 1.16 | 1.06 
TABLE 2.— Average daily totals and weekly means of solar radiation (direct and diffuse) received on a horizontal surface 
[Gram-calories per square centimeter] 
Wash- | Madi-| Lin- New Albu- | Fair- | New- | Cam- | Friday; River- |New or-| La State Twin | Blue 
Date ington} son | coln | York | Chicago) Fresno | banks | port | bridge| Harbor) side | leans | Jolla | College Pans | Hill 
cal. cal. cal. cal. cal. cal. eal, cal, A q cal. cal. eal, cal. cal. cal. cal. cal. 
165 43 224 150 18 124 (| aA 190 119 122 55 55 91 145 169 42 206 
118 79 161 133 36 235 C—l—V 45 183 130 302 306 318 137 173 83 193 
79 33 239 17 17 255 See 101 96 28 296 263 303 57 54 215 158 
223 206 234 213 121 240 | Se 176 153 104 292 362 284 58 29 8l 169 
243 123 204 238 117 226 cea v4 127 119 269 257 293 242 98 208 112 
184 44 238 105 23 223 | a 101 128 42 238 325 127 122 112 211 129 
148 105 226 89 108 104 249 Sauial 158 162 63 43 243 175 42 41 197 150 
166 90 218 1 63 201 236 7 124 138 87 214 259 227 115 9 148 159 
+5 —26 +44 +11 —14 +16 +83 a | -9 +1 +5 +3 +48 —30 |....... -2 +27 +B 
229 207 203 116 118 7 a 134 158 80 52 280 92 40 92 78 135 
241 130 66 220 54 93 | eae 235 217 45 230 54 289 141 140 60 224 
103 49 66 124 42 90 SD Towde os 207 154 133 89 75 21 89 163 41 193 
16 172 235 15 44 212 | as 63 54 22 248 73 287 19 20 117 57 
105 185 85 112 145 48 | aaa 150 lll 80 232 190 190 69 120 37 100 
237 53 77 181 32 226 7 aa 185 191 41 246 280 291 85 71 64 193 
217 105 168 134 54 112 as i29 lll 107 214 261 |. cael 177 SS 118 126 
164 129 129 129 70 122 200 158 142 73 187 173 232 89 99 74 146 
+25 +15 —30 +14 —13 —45 +79 -5 +5 +18 —i4 +3 —9 = |........ —25 — 33 +13 
175 69 164 174 58 256  _ as 188 136 44 277 271 276 SY 72 YS 183 
119 192 183 81 169 245 | aa 156 130 13 279 285 283 119 119 51 133 
153 187 163 166 161 247 |) =e 197 169 22 269 244 289 145 156 132 lit 
199 95 176 83 164 152 |, eRe 141 74 114 243 305 194 60 64 83 92 
214 96 41 223 126 245 5 Sa 235 226 21 275 155 287 224 169 lll 228 
177 26 10 117 36 | SS ee ee 215 192 28 264 44 283 155 144 a4 201 
26 27 122 41 74 | ee See 75 75 71 172 218 178 7 38 39 87 
152 99 123 126 112 204 270 2 172 143 45 254 218 256 114 109 85 160 
+7 —19 —49 +18 +22 +651 +87 —4 +42 +28 —19 +28 +6 +25 —17 +32 
186 46 26 86 19 254 | 19 24 82 268 251 299 62 86 150 2 
214 34 3 181 4 74 (i ae 216 202 144 120 177 156 53 14 122 208 
112 30 95 43 24 256 | ae 178 151 145 147 239 177 54 62 181 169 
146 89 175 87 8 80 | ant 138 118 147 62 72 93 34 ll 174 130 
83 123 198 54 82 68  ; ee 200 178 102 218 352 281 30 35 187 201 
83 167 56 182 48 190 | see 85 70 144 149 342 236 141 115 119 62 
229 60 12 203 53 183 > eee 119 134 145 145 215 210 208 179 92 110 
118 70 15 45 24 174 | ees 63 101 162 204 147 230 65 83 113 116 
146 78 72 110 33 160 201 1 127 122 134 164 224 210 81 73 142 127 
—40 —91 —14 +19 +65 —5 -9 +9! +59 —35 +55 —2%4 +26 +4 
Accumulated departures on Dec. 31, 1941 
+6, 129 |+2, 692 |—9, 387 |+13, 958 |+15, 057 788 | 005 | —163 | +212 | +108 | +28 417,331 —366 
Percentage departures for the year 
+49) 423) —7.0/ +121) +143 | = —13.9 | —0.1 | +0.3 | +0.1 | +0 | +13.9 | —3.1 —0.2 
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TaBLe 2.—Average daily totals of solar radiation (direct + diffuse) POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR ] 
received on a horizontal surface DECEMBER 1941—Continued 
{Gram-calories per square centimeter] 
LATE DATA—BLUE HILL OBSERVATORY, MILTON, MASS. Heliographic 
poe be | East- | Mount- 
Date | Calories || Date Date Calories|} Date Calories ern Wilson| Dit Dis- | of Spot Plate 
Date | stand- fer- | yon. tance) spot-| qual- Observatory 
ard SUP lence | “gi. | Lati-| from | or ity 
June 318 || July 6...-- 671 || Aug. 6..-- 632 Nov. 133 time n tude | cen- | group 
June 5.... 56 || July 7..... 346 || Aug. 7.-.- 629 || Nov. 3...- 247 longi- ter of 
June6....| 662 || July 161 || Aug. 625 || Nov.4....| 305 tude disk 
June 7.... 512 || 440 || Aug. 9.-.. 506 || Mean. .... 180 
June 8_... 584 || July 9 524 || Aug. 10... 653 || Nov. 5.-..- 211 
June 783 || July 10... 690 || Aug. 11... 629 || Nov. 6.... 39 1941 m 
June 10___. 662 || July 11___- 609 |} Aug. 12__- 484 || Nov. 7..-- 132 Dee. 12 21] 7338] 168} +7] 69] 97 7| F | U.S. Naval. I 
Mean..... 613 || July 12_... 135 Mean... 594 || Nov. 237 7336 | —44 193 -7 45 48 1 
June 11__.. 558 || July 13_._- 516 Aug. 13__. 632 | Nov. 9... 167 7333 | +16) 253 —5 17 97 1 
June 12.__. 488 | July 14___. 696 || Aug. 14... 505 || Nov. 10._- 221 7335 | +43 | 280| +4 44 24 2 
June 13_..- 161 |; July 15_.-- 614 || Aug. 15... 316 || Nov. 11 201 7337 | +45 | 282) —10 46 97 y I 
June 14___. 198 || 549 || Aug. 234 || Mean....- 172 7332 | +70} 307 | +10 70 12 1 
June 15.__- 295 |; July 16___-. 415 || Aug. 17__- 604 || Nov. 12 .- 266 
June 16___. 224 || July 17__.- 108 || Aug. 18... 570 || Nov. 13._-. 193 (237) (0) 375 21 
June 17__.. 645 || July 18__-- 400 ||} Aug. 19... 40 || Nov. 14__- 164 
Meapn....- 347 || July 188 || Mean. 414 || Nov. 15_-- 226 Dec. 10 19 7338 | —55 170 | +7 56 121 8 F Do, 
June 18___- 526 || July 20___- 673 || Aug. 20. .- 619 Nov. 16... 222 7336 | —31 194 -—7 32 24 2 
June 19___-| 699 || July 21___- 650 i Aug. 21... 569 || Nov. 17... 270 7339 | —30 195 | —10 32 12 3 
June 20... 79 || July 22... 586 || Aug. 22... 518 || Nov. 18_- 225 7333 | +29] 254) —5 30 73 1 D 
June 658 || 432 || Aug. 23... 441 || Mean... 224 7} +58) 283) —9 59 | 291 14 
June 22.__- 680 || July 23___- 515 || Aug. 24... 617 || Nov. 19... 200 
June 23__.- 176 || July 24... 7 || Aug. 25... 234 || Nov on 212 (225) (0) 521 28 
June 24... 709 || July 25... 576 || Aug. 26... 455 || Nov. 21._- 247 D 
Mean..--.- 575 || July 26___. 596 || Mean__-__- 493 || Nov. = 254 Dec. 7..| 11 37 7340 | —85 | 126| —6 85 24 1 F Do. 
June 25___- 719 || July 27... 514 || Aug. 27... 419 || Nov. 23 20 7338 | —41 170} +8 43 48 3 
June %6__. 707 || July 28... 7 || Aug. 28... 599 || Nov. 24__- 247 7336 | —19 192 -7 21 12 2 
June 27___. 650 || July 29... 595 || Aug. 29_-- 563 | Nov. 25._- 244 7333 | +41 252; —6 42 97 2 
June 28___- 7 || Mean.--.. 480 || Aug. 30... 437 203 7335 | +68 | 279) +5 68 24 1 D 
June 29___. 436 || July 30___- 103 1] Aug. 31... 151 | Nov. 26-. 172 7337 | +71 282; -—9 71 194 7 
June 30___- 584 || July 31___- 205 || Sept. 1... 446 || Nov. 27_- 197 
456 || Aug. 1... 473 || Sept. 578 || Nov. 28... 218 (211)} (0) 399 16 
Mean... 603 || Aug. 2.... 558 || Mean__..- 456 || Nov. 29--- 190 
July 2... 606 || Aug. 523 |} Oct. 29.._- 325 || Nov. 30... 67 Dec. 11 1 7340 | —73 124; —8 73 | 291 F Do, 
July 3... 612 || Aug. 4.... 514 || Oct. 30__- 107 || Dec. 1..... 7338 | —28 171 +8 30 12 3 D 
July 4.__.. 186 || Aug. 5..-.. 555 Oct. 31__-- 108 Dec. 2..... 45 7338 | —27 172; +8 29 36 3 
July 494 Mean..._- 419 || Nov. 28 || Mean..._- 158 7333 | —6| 73| 4 
1} 7337 | +85 | 284 —8 85 97 2 
(199) (0) 509 21 
POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR De 
Dec. 12 10 7340 | —60 |} —8 60 | 291 18; G Do. 
DECEMBER 1941 (*) —36 149 | +12 38 24 4 
{Communicated by Capt J. F. Hellweg, U. S. Navy (Ret.), Superintendent, U. 8. Naval 7338 | —16| 169| +7 18 24 2 
Observatory.] Ali measurements and spot counts were made at the Naval Observatory 7333 | +69; 254) —6 69 97 1 
from plates taken at the observatories indicated. Difference in longitude is measured 
from the central meridian, positive toward the west. Latitude is positive toward the (185); (0) 436 25 
north. Areas are corrected for foreshortening and expressed in millionths of Sun’s 
hemisphere. For each day, under longitude, latitude, area of spot or group, and spot Dee. 10_.| 10 41 7340 | —47| 125; —8 48 | 242 4}; G Do. 
count, are included assumed longitude of center of the disk, assumed latitude of center 7343 | —22| 150; +11 26 73 7 ‘ 
of the disk, total area of spots and groups, and total spot count 7338 | -—3] 169] +7 8 24 3 
(172) (0) 339 24 \ 
Heliographic 
Dec, 11__| 10 53 7340 | —33 12%; -—8 34} 291 7 F Do. 
East- Mount- Area 7343 -9 150 | +11 15 97 8 
ern Wilson Dif- Dis- | of Spot Plate (*) +y 168 | +9 12 97 7 
Date | stand- | | fer- | ron. tance) spot-| qual-| Observatory 7338 | +11] 170] +7] 13] 48 5 
ard | | ence | “gi. | Lati-| from | or ity 
time a in tude | cen- |group (159); (0) 533 27 
longi- tude ter of 
tude disk Dee, 12__| 13 51 7340 | —7 7| 388 F Do. 
7343 +6 150 | +12 4 121 14 
7341 | +22 166 | +10 25 145 ll 
1941 h ™ 7338 | +26) +7 27 97 7 
Dec.1..-|15 6 7333 | —% 251; —5 38} 121 1} F | U.S. Naval. (144)| (—1) 751 48 
7332 | +19 | 308] +9 21 170 17 
7331 | +32; 321 | +9 34] 145 3 Dec. 15..| 11 0 7340 | +24| 130| -—7 25} 242 9| F Do. 
7334 | +43 | 332] —14 45 12 1 +47 153 | +11 48 48 1 
7329 | +45 | 334 | —20 242 13 7341 | +61 167 +8 62 48 1 
7329 | +51 | 340) —19 53 | 218 1 7341 | +65 171 +6 66 48 1 
7338 | +71 | 177| +9 72 97 8 
(289)} (0) 908 36 
(106)} (—1) 483 20 
Dec. 2...) 11 25 7333 | —25| —5 2} 121 2? Do. 
7335 | +3] +5 12 2 Dee. 11 21 7340 | +38 | —7 39 | 267 @ Do. 
7332 | +30 | 307) +9 31 121 6 7345 | +38 | 131 | —12 40 36 4 
7331 | +42] 319 | +10 43 97 8 7344 | +58 151 —6 58 24 2 
7329 | +57 | 334] —19 145 9 7343 | +61 154 | +11 62 12 1 
7329 | +61 | 338 | —19 218 1 7341 | +75 | 168] +8 76 24 3 
7338 178 | +10 85 12 1 
(277); @) 714 27 
(93)| (—1) 375 
Dec. 3...| 10 35 7336 | —65 | 200; —9 66 73 1/ G Do. 
7333 | —12| 253| —5 13} 121 2 Dec.17..| 11 8 7340 | +52 | 132]; —7 52 170 21 ¢ Do. 
7335 | +15 | 280) +5 17 12 2 7344 | +71 151 —6 71 97 2 
7332 | +42] 307| +9 43 4 
7331 | +56 | 321 | +10 57 97 3 (80)} (—1) 267 3 
7329 | +75 | 340 | —19 75 | 218 1 
Dec. 18..| 11 2 7340 | +65 | —7 65 | 145 1| F Do. 
(265); (0) 594 13 
(67)| (—1) 145 1 
Dec. 4...| 10 54 7338 | —80 | 171 +6 80 48 1 F Do. 
7336 | —59 | 192| —7 59 24 1 Dee, 19..| 11 25 7346 | —23 4 24 12 2; G@ | Mt. Wilson. 
7336 | —51 | 200 | —10 52 24 1 7340 | +78 | 131) —5 78 97 2 
7333 +2} 253 —5 5 97 1 7340 | +78 131 -—7 78 145 1 
7335 | +29 280 +3 30 a t 
7337 | +30 | 281 | —10 32 97 5 (53)| (—1) 254 5 
7332 | +56 | 307) +9 57 24 2 
7331 | +70; 321 | +10 70 48 1 G Do. 
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DECEMBER 1941 


MONTHLY WEATHER REVIEW 


POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
DECEMBER 1941—Continued 


Heliographic 
East- Area 
Date | stand Wilson Spot | Observatory 
a s fer- spot- qu a 
ard ence Lati- from | or “ity 
e tude | cen- | grou: 
lon tude ter of “ 
tude disk 
7347 | —80 | 204 -8 80; 291 1 F U. 8S. Naval 
(14)} (—2) 291 
Dec. 24..| 10 57 7347 | —53 | 295 -8 53 194 1 G Do. 
(348)| (—2) 194 1 
Dec. 25..| 14 3 7347 | —38 | 205| —8 39} 194 1 G Do. 
(333)| (—2) 194 1 
Dec. 26_..| 11 29 7347 | —26 | 295 -8 27 194 1 F Do, 
(321)| (—2) 194 1 
Dec. 27..| 12 48 7347 | —12| 295 -s 13 194 3 F Do. 
(*) +12} 319] +19 23 97 15 
(307)| (—2) 291 18 
Dee. 29..] 13 59 7347 | +17 297 —8 18 121 3 G Do.. 
(*) +33 313 | +12 36 121 7 
(*) +40 +19 45 242 12 
(280)| (—3) 484 22 
Dec. 30_-| 11 26 7347 | +29 | 298 -8 30 97 4|VG Do. 
(*) +46 | 315 | +12 48 97 10 
(*) +52 | 321) +19 5 | 291 15 
(269)} (—3) 485 29 
Dec. 31.-| 10 57 (*) —80 176 +8 80 145 1 G Do. 
7347 | +42 -—s 42 97 4 
(*) +58 314 | +12 60 73 3 
(*%) +65 | 321 | +19 68 | 267 8 
(256)| (—3) 582 17 


Mean daily area for 27 days =396. 


1 No spots. 
(*) Not numbered. 
VG=very good; G=good; F=fair; P=poor. 
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PROVISIONAL RELATIVE SUNSPOT NUMBERS FOR 
DECEMBER 1941 


[Based on observations at Zurich or Locarno as indicated. Data furnished through 
the courtesy of Prof. W. Brunner, Eidgenéssiches Sternwarte, Zurich, Switzerland] 


December Relative December Relative December Relative 

1941 numbers 1941 numbers 1941 numbers 
*Wacd42)| 14______-_ 8 
*33 


Mean, 31 days=33.9 


*=Observed at Locarno. 

a=Passage of an average-sized group through the central meridian. 

b=Passage of a large group through the central meridian. 

c=New formation of a group developing into a middle-sized or large center of activity; 
E, on the eastern part of the sun’s disk; W, on the western part; M, in the central- 
circle zone. 

d=Entrance of a large or average-sized center of activity on the east limb. 
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MONTHLY WEATHER REVIEW 


The Monraty Weatuer Review, as implied by its title, provides 
monthly meteorological and climatological data for the United States 
and adjacent regions; and in addition it publishes brief contributions, 
principally to synoptic meteorology and applied meteorology. The 
issue for each month is published as promptly as the statistical data can 
be assembled and printed; ordinarily, each number appears about 
seven weeks after the close of the month to which the data pertain. 


The Weather Bureau desires that the Montaty Wratner Review 
shall be a medium of publication for contributions within its field, but the 
publication of a contribution is not to be construed as official approval of 
the views expressed. 


In order to maintain the schedule with the Public Printer, no proofs 
will be sent to authors outside of Washington, D.C. Requests for a 
limited number of reprints of the more important contributions can be 
granted; such requests should be made by the author on the first page 
of the manuscript. 


Annual Subscription to the Montaty Review: Domes- 
tic, $2; foreign, $2.75. Single copies, 20 cents. 


Subscription to the Revrew does not include the SurPLEMENtTs, 
which are issued irregularly and are for sale separately. A list of 
these and other Weather Bureau publications may be obtained on 
application to Chief, U. S. Weather Bureau, Washington, D. C. 


Address Orders only to 
Superintendent of Documents, U. S. Government Printing Office, 
Washington, D. C. 
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